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Bank-Sloping 


DOWN in Cleburne County, Ala., this “Caterpillar” 
Diesel RD7 Tractor with a No. 66 Grader is 
doing three times as much work as a former gaso- 
line-powered tractor, and is saving $1000 a year 
on fuel-costs. Any wonder Cleburne is 100% 
“Caterpillar”? They have a fleet of 7 ““Caterpillar”’ 
track-type Tractors and Graders, and a “Caterpillar” 


Auto Patrol. The county builds and maintains 


a 


Ditch 


better roads, and at the same time saves money. Pulling thi 


CATERPILLAR rronis, 1 


f 
WORLD’S LARGEST MANUFACTURER OF DIESEL os 
TRACK-TYPE TRACTORS AND ROAD MACHINE 





SPORTATION JESSENTIAL 
to Procress 


BACON (1561-1626): “There be 
which make a nation great 
ous—a fertile soil, busy work- 
easy conveyance for men and 
Irom one place to another.”’ 
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The Wiggins Pontoon Roof is 
used extensively in the oil industry 
to prevent evaporation loss and 
reduce fire hazard. It rides di- 
rectly on the liquid in the tank, 
eliminating the vapor space and 
blanketing the surface at all levels. 


The above view shows an 80.000- 
bbl. gasoline tank equipped with a 
Wiggins Pontoon Roof. The space 
hetween the roof and the tank shell 
is closed by means of a seal which 
forms a long sliding contact with the 
shell plates 


Chicago 2199 Old Colony Bida. 
Detroit 1541 LaFayette Bidg. 
Cleveland 2263 Rockefeller Bidg. 
New York 3395—165 Broadway Bidg. 


Oil Storage 
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Tanks with Special Roofs 


The elimination of the vapor 
space in an oil tank prevents both 
breathing and filling evaporation 
loss. There is no vapor above the 
liquid to expand and contract with 
daily temperature variations or be 
vented to the atmosphere during 
filling. The absence of a vapor 
space also reduces the fire hazard 
as the oil cannot become ignited as 
long as no oxygen is present to per- 
mit combustion. 


The Wiggins Pontoon Roof is 
used primarily on working tanks 


Boston 1545 Consolidated Gas Bidg. 
Philadelphia 1652-1700 Walnut Street 
Dallas 1485 Liberty Bank Bidg. 
Houston 2919 Main Street 








handling crude oil, gasoline 
other oil products which do not > 
at atmospheric temperatures. \\ 
also build the Wiggins Breather Koo! 
the Wiggins Balloon Roof, th 
Wiggins Balloon System, the Hor 
tonsphere and the Hortonspher 
for the storage of oil products unc 
other conditions. 


Write our nearest office fo 
or quotations on standard tanks 
designs to meet your requireme? 
on large diameter steel prp« 
plate construction. ( 


CHICAGO BRIDGE & IRON COMPANY 


1647 Hunt Bids. 
1596 N. 50th Stree 
1084 Rialto Bids 
1456 Wm. Fos Bids 


Tulsa 
Birmingham 
San Francisco 
Los Angeles.. 


B-527 PLANTS in BIRMINGHAM, CHICAGO and GREENVILLE, PENNA 
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Among Our Writers 
HowLanpb served for over 8 years in 
engineering division, New York State 
t of Health. Since 1923 he has been 
phia engaged in studies and reports 
municipal public-service functions 
et has specialized in sanitary engineer- 
22 years For the last 19 years he 
ith the Ohio Department of Health 
tant engineer and since 1926 as prin 
tant engineer 
t1cH, previous to his appointment as 
the bureau of engineering, Michigan 
t of Health, served for 13 years as city 
assistant in various New York mu- 
und for 5 years as a member of the 
: i ff Michigan faculty 
M x holds degrees of A.B. and M.D. He 
has been a pioneer in public health administra- 
ommissioned in the U.S. Public Health 
4), and is now senior surgeon detailed 
nat chief of the Division of Domestic 


FP. KeTTeRING is perhaps best known as 
tor and manufacturer of the Delco starting, 
ichting, and ignition system for automobiles and 
tor of the Delco-Light farm-lighting sys 
He has received numerous high engineering 
wards, including the Franklin Gold Medal (1936) 
the Washington Award (1936) 
vas H. MacDonatp has specialized in high 
work for over 33 years, first with the lowa 
State Highway Commission (of which he later 
ecame chief engineer) and since 1919 as chief 
f the U. S. Bureau of Public Roads 
y C. Surru has had about 30 years of experi- 
in highway engineering work. For 20 years 
been with Wayne County, Mich., where he 
w serves as county highway engineer, director 
{ parks, and airport manager 
Murray D. VAN WAGONER was in private engineer- 
practice for 6 years previous to his election 
drain commissioner of Oakland County, 
Mich. Elected in 1933, he is now serving his 


econd 4-year term as state highway commis 


ence 


» 


he has 


ng 


ner 
S. Cranpert has been active in highway 
sweering for 33 years, including 13 years in a 
ting capacity and 15 years in teaching 
rincipally at the University of Illinois. He is 
e author of over 300 technical articles 
Tyter has been in the continuous service of 
e U.S. Engineer Corps since 1903. He served 
livision engineer in the Great Lakes Division 
rom 1933 to 1935 He is now assistant to the 
hief of engineers 
ames H. Crsset has specialized in bridge engineer 
r abeut 27 years. Since 1915 he has been 
member of the faculty of the University of 
higan and has also carried on a consulting 





Perris, an officer of the U. S. Engineer Corps 
04, has been interested in the hydraulics 
of river floods, and has initiated 

tigation of the hydrology of the Great 


RMAN Moore, who has been with the U.S. Lake 
has been instrumental in de 

raphic and hydraulic methods 

W used that office, and has made a study of 
as indicated by changing lake 


\\ r has been a consulting engineer on 
ae ind sewerage projects for middle 
Ro tern ipalities since 1919. During the 
Nar rved overseas as a captain of engi 


, 3 years of supervising various 
eT i nstruction, entered the employ of Cin 
der tiir 6 as superintendent of highway main 
1932 he has been engineer of 

way harge of Cincinnati's Division of 





NuMBER 10 





October 1937 





Ty 
\ po nd class matter September 23, 
. hee at Easton, Pa., under the 
; 12, and accepted for mailing 
Bids _— tage provided for in Section 
Street - f 1917, authorized on July 5, 
Bide 
Bids —_ HT, 1937, sY THR 


ry or Crvit ENGINEERS 
in the U.S. A. 











CIVIL ENGINEERING 
| l it G 
Published Monthly by the 
AMERICAN Society oF Civit ENGINEERS 
( Founded November 5, 1852) 

PuBLICATION Orrice: 20TH AND NorTHAMPTON Srreets, Easton, Pa. 
EpirorIAL AND ADVERTISING DepARTMENTS: 


33 West 397rn Street, New Yor« 





oT’) * Y . 
This Issue Contains 
Cover I__ustrration: Derrorr at NiGht—SEARCHLIGHTS FROM 
Union Bank BuILpinc 
PRANSPORTATION EssenTiaAL TO ProGress—Page of Special 


Interest . ; 5 
SOMETHING To TuInk AsBouT 
Civil Service and the Engineer . ’ 675 


Charles A. Howland 
Heattu Prosiems or Tourinc sy Moror 


Safe Roadside Water Supplies in Ohio . 675 
F. D. Stewart 

Tourist-Camp and Roadside Sanitation 678 
Edward D. Rich 

Full-Time Health Service and Travel Safety 680 


K. E. Miller 


DEVELOPMENTS IN HIGHWAY TRANSPORT 


Motor Vehicles and Highways of the Future 685 
Charles F. Kettering 

The Trend of Modern Highways. . . . . . 684 
Thomas H. MacDonald 

Trunk-Line Highways in Metropolitan Areas 685 


Leroy C. Smith 
Hicuway FInaNces AND Express Roaps 


Highway Traffic and Motor-Vehicle Taxation 687 
Murray D. Van Wagoner 
The Express Road and the Highway System 690 
John S. Crandell 
TRANSPORTATION ON THE GREAT LAKES . 694 
MM. C. Tyler 
Tue Proposep Mackinac Srraits BripcEe 697 
James H. Cissel 
CompensaTorRY Works For St. Ciarr River 701 


C. R. Pettis and Sherman Moore 
PROBLEMS OF SUBSURFACE UTILITIES 


Need for Subsurface Utility Planning . 704 
A. W. Consoer 
Principles of Subsurface Utility Planning 705 


H. H. Kranz 


ENGINEERS NOTEBOOK 


A Drive-on Rail Clip ' 709 
George W. Hunt 

Practical Curve Alinement by Use of String-Line Method 709 
Adolph J. Hariman 

Shear Deformation Included in Three-Moment Equation 711 


A. Floris 
Our Reapers Say 
Society AFFAIRS 
IreEMs oF INTEREST 
News or ENGINEERS 
DECEASED 
CHANGES IN MEMBERSHIP GRADES 
APPLICATIONS FOR ADMISSION AND TRANSFER 
Men AVAILABLE 





Recent Books . 732 
CuRRENT PERIODICAL LITERATURE 10, 12, 14 
EquipMENT, MATERIALS, AND METHODS. . 16, 18 


INDEx TO ADVERTISERS, INDUSTRIAL AND ALPHABETICA! 
*") 2] 9° 935 24 





The Society is not responsible for any statements made or opinions expressed 


in its publications. “ty ol 
Reprints from this publication may be made on condition that full credit be 
given Crvit ENGINEERING and the author, and that date of publication be stated. 


SUBSCRIPTION RATES 
Price, 50 cents a copy: $5.00 a year in advance; $4.00 a year to mem- 
bers and to libraries; and $2.50 a year to members of Student Chapters. 
Canadian postage 75 cents and foreign postage $1.50 additional. 
Member of Audit Bureau of Circulations 













: Civit ENGINEERING for October 1937 Vou 7, No 


Use ths MODERN GUARDIAN 


OF THE HIGHWAYS 





ULTISAFTY Cable Guard fr: 
right in with current cap 
paigns to make highways safe; 
Accidents that might have be. 
serious are minimized where My!: 
safty Cable. Guard has been ust 
That is because Multisafty (Ca! 





Guard prevents vehicles that get 

of control from leaving the highw 4 

and at the same time deflects ¢ 

colliding vehicle so that. the enti: 

impact of the collision is absorb 

by a resilient steel bracket and 

cables which serve asa bufferand 

inate the danger of post collisi ' 
Multisafty Cable Guard has « 

necessary strength to resist 

dents. Collisions rarely cause s 

ficient damage to the strands 

cause their replacement, and 

repairs are necessary the req 

parts can be easily obtained ! 

several sources on the open mark 

Posts may be removed read 

replaced without disturbing ' 7 

cables and all repairs can be 

made by the maintenance crev 
Economy and ease of installat 
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Civil Service and the Engineer 
Continued Vigilance and Organized Follow-up Needed to Protect This Vital Element of Government 


By Cuarves A. HowLanp 


Associate MemMBerR AMERICAN Society or Civit ENGINEERS 
Starr ENGINEER, BurREAU OF MuNnNICcIPAL RESEARCH, PHILADELPHIA, Pa. 


functioning of government, the importance of an 

efficient personnel is at once apparent. He does not 
need to be convinced that the public business will be most 
effectively and economically conducted by the man 
trained for his work, secure in his position, assured of pro- 
motion upon his merits, adequately paid, and unham- 
pered by any requirement except that of serving the pub- 
lic interest. Obviously, the requisites of good public 
service are not met by the “spoils” system under which 
the selection of personnel is based on political activity 
and loyalty. They are met, however, by the civil-service 
system, or, as it is also generally termed, the merit system. 
The merit system has had to fight its way, but its adop- 
tion has spread and recently has had an encouraging im- 
petus. It is of double interest to the engineer, for effi- 
cient service should have his support as a citizen and 
also requires his cooperation and active interest if it is to 
be made a force in advancing professional standards and 
the status of the engineer in public employ. 


‘| XO any unbiased citizen who critically examines the 


Effects of Politics and Depression.~It is unnecessary to 
enlarge on the value of civil service as an element in assur- 
ing the proper and competent design, construction, and 


operation of governmental works and services of an en- 
gmeering nature. Rather the importance of energetic 
and effective support of civil service can be emphasized as a 
means of improving the status and welfare of the increas- 
ing number of engineers, particularly civil engineers, who 
are in government service. Shifts in political control 
‘rom one party to another, so characteristic of democratic 
sovernment, frequently result in the separation of engi- 


Ue\TS, Sole 


| ‘or political reasons, from a service in which 
‘ey have had years of experience. The effect of such 
replacement upon governmental work is usually detri- 
mental. This turnover in personnel not only jeopardizes 
out lowers its appeal to competent persons as 
in addition, there is the very real question of 


the servi 
a Career 
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fair treatment for those who serve the public. These 
problems directly affect the security and work of a large 
number of our profession. 

In a recent report of the U. S. Bureau of Labor Statis- 
tics, for example, it was shown that 80 per cent of the 
engineers under civil service were civil engineers and that 
this group constituted almost 20 per cent of civil engi- 
neers employed in December 1934. From the civil engi- 
neering viewpoint, therefore, civil service is no abstract 
matter of political ideals; it is a vital factor in the lives 
of a large proportion of our profession. 

The depression has had its effect upon govermental 
employment and the merit system. In the efforts to 
combat the depression, there was a sudden and great in- 
crease in government employment, especially in the re- 
lief agencies of the federal government, and those em- 
ployed in these emergency undertakings were not under 
the civilservice. It is probably true that the extension of 
the federal civil-service regulations to cover these new 
governmental agencies has been delayed too long. A 
recent report made to a special committee of Congress 
by the Brookings Institution of Washington, D.C., rec- 
ommended that, “in the interests of economy and effi- 
ciency,” the civil service be extended to the bulk of fed- 
eral employees not now under it. 


Some Advances Nevertheless.~Those who conclude, 
however, that civil service has received a blow from which 
it will take many years to recover, are unduly pessimistic. 
As a matter of fact there has been marked progress to- 
ward the wider adoption of civil-service methods during 
1937. Five states—Arkansas, Connecticut, Maine, 
Michigan, and Tennessee—enacted legislation in 1937 
putting all or part of their state employees under civil 
service. The addition of these five brings the list of 
civil-service states to a total of fourteen. It is significant 
that Montgomery County, Maryland, will in future be 
subject to the rules and regulations of the employment 
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commissioner of that state. Little effort has been 
made, in general, to extend to the more than 300,000 
county employees in the country any of the modern meth- 
ods of personnel administration. The National Munictpal 
Review for June 1937 lists numerous instances of the ex- 
tension of civil service to cities. Los Angeles should 
have special notice because it is the first major city in 
the United States to place important department heads 
under civil service 

One surprising fact in the present civil-service situa- 
tion is that, although relatively few of the many engi- 
neers employed by the federal government on relief pro- 
grams have been classified under civil service and the 
proportion of engineers under civil service in the federal 
government would thus be greater in normal times than 
in recent years, the percentage of engineers who are under 
civil service is higher in federal employ than in either 
state and county or in municipal service. In other words 
the civil-service problem is quite as much a state, county, 
and municipal problem as it is a matter of federal organi- 
zation. For this reason in particular, the action of the 
five states previously mentioned is especially encourag- 
ing 

Chat the merit system should continue its advance to- 
ward universal adoption is of increasing importance to 
civil engineers, because a marked shift in the proportion of 
civil engineers employed in public and private capacities 
has been under way. The study made by the Bureau of 
Labor Statistics revealed a decrease in the percentage in 
private employment from 54.3 in 1929 to 31.8 per cent in 
1934 and, in the same period, the proportion of civil engi- 
neers in public employment increased from 40.0 to 48.5 
per cent. This was the most pronounced shift of any of 
the engineering professions studied. No doubt an im- 
portant cause of the increase in public employment was 
the enormous growth in federal government services un- 
der the work-relief programs. 


Society's Cooperation Needed.~ There is a need for ex- 
tension of civil service in the states, counties, and muni- 
cipalities, and toward this objective the American Soci 
ety of Civil Engineers can make its influence most effec- 
tive through its Local Sections. The Society can use its 
knowledge of the requirements for efficient service and 
the wide experience of its members in the public employ 
to assist in formulating sound civil-service regulations 
and in urging their adoption. But more than this is 
needed. Just to put a civil-service law on the books, 
even the most carefully phrased law bristling with 
‘‘teeth,’’ is not a guarantee that the ideal of the merit 
system has been achieved. The law must be honestly 
administered and enforced, and the vigilance of an organi- 
zation concerned with efficient service rather than with 
political expediency can often do much to assure honest 
civil-service enforcement. 

Mayor La Guardia of New York, in his recent report 
entitled ‘New York Advancing,”’ expresses in the follow- 
ing words his appreciation of assistance given him to- 
ward civil-service reform: 

“Cooperation of great value to the Commission was 
received during the year from professional men and 
women who advised and assisted in the conduct of these 


important technical examinations, often without com. 
pensation; from organizations and individuals conversa, 
with personnel problems who have furnished informatip, 
advice, and counsel. . . .” . 

The Society need not confine its efforts to promotipy 
of the merit system but can, very often, by voicing objg, 
tion to wrong practices in the absence of civil seryicp 
show the need for improvement. Following a recen; 
change of state administration in Pennsylvania, for ex 
ample, the Philadelphia Section of the Society took o¢. 
casion to protest the dismissal of obviously competen 
and experienced engineers from the state service. 


Unionization Not the Solution.~That civil-service 
ministration has not always been efficient cannot }y 
denied. Probably for this reason some may feel that 
civil-service regulations are futile, and that the engineer 
to secure protection for himself and his work, must tyr, 
elsewhere. 

Where will he turn? There are, of course, organiza 
tions which, because of affiliation with labor unions, ex 
pect to achieve their objectives by use of the strike and 
other implements of labor warfare. The News Letter oj 
the Civil Service Assembly for July 1937 says, “Publi 
employee unions are sharing today’s newspaper headlines 
with industrial workers. Their new activities have x 
sulted in public personnel administrators, officials, and 
voters being called on to make decisions on matters 
policy that only a short time ago were purely academi 
questions. For example, the possibility that the indus 
trial organizing war between the C.I.O. and the AF. oj 
L. would eventually be extended to the governmente! 
field became a reality when John L. Lewis granted char 
ters to the United Federal Workers of America (federal! 
employees) and to the State, County, and Municipal 
Workers of America.’’ The News Letter goes on t 
describe the several organizations affiliated with each 
of the major labor groups. Probably every member 
of the Society is familiar with the instances where govern- 
mental employees, including engineers, have formed 
organizations closely resembling unions and have, « 
a few occasions, suspended activities in an effort 
not unlike a strike. However, professional engineers 
generally, including, it is believed, a large majority of th: 
members of the Society, have felt that affiliation with a 
labor union was not the method which they preferred 


Combined Support for Merit System.~It would appear 
therefore, that universal application of the merit system 
to governmental service and the use of similar principles 
of employment in private service is the goal which pr 
fessional engineers generally and the Society particular!) 
should seek. Obviously, the effort will be more likel) 
to succeed if all those whose objective is the same ca! 
cooperate and give to their demands the weight of added 
numbers. The Society, both as a whole and through its 
Local Sections, can join forces with other organizations 
engaged in promoting the merit system. An exampk 
this kind of effort is the formation of the Pennsylvania 
Federation for the Merit System in which the Philade! 
phia Section of the Society joined with thirty other 0" 
ganizations to promote the adoption of the civil servic 
for state employees in Pennsylvania. 
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» @ Health Problems of Touring by Motor 


Sanitary Conditions of Roadside Camps and Water Supplies Leave Much to Be Desired 


] } "HEN Mr. and Mrs. Tourist pull into a roadside 
camp for the night, they have less than an even 
Za chance, in some parts of the country, of finding water 
ey that is actually safe to drink. Yet so accustomed have 
ind they become to safe water supplies and adequate sewer- 
age at home, that they take these things for granted as 
I more or less universal. The man in the next cabin 
who insists on looking at the well before taking a drink 
pul down asacrank. Doesn't the water come out of 

a pipe? Then it must be good. 

Impure water is only one of the health hazards to 
which the traveling public seems more or less oblivious. 
- Contaminated milk supplies and unsanitary treat- 
Is ment of food are also more common by far than many 

imagine. And all of these matters have become infin- 
tal tely more important in the last decade, as America has 
ir laken to wheels. 


A number of states, as well as the federal government, 
are doing something about it. In the first of the fol- 
lowing papers Ohio's “Seal of Safety”’ roadside water- 
supply program is described. Publicly owned wells 
at frequent intervals along the highway in that state 
have proved their popularity and utility to the traveling 
public. In the second paper, the work of the 
Michigan Health Department in inspecting and grad- 
ing cabin camps, resorts, and other tourist stopping- 
places is described, and the new problems created by 
the advent of the trailer are discussed. The third paper 
deals with the health hazards presented by various modes 
of travel, chiefly by highway, and stresses the need for lo- 
cal health units to handle the sanitation problems of each 
county or group of counties. These papers were pre- 
sented on July 23, 1937, before the Sanitary Engi- 
neering Division, at the Society's Annual Convention. 


Safe Roadside Water Supplies in Ohio 


ef By F. D. Stewart 
MEMBER AMERICAN Society or Crvit ENGINEERS 
PrincIPAL ASSISTANT ENGINEER, SANITARY ENGINEERING Division, State DepARTMENT oF HEALTH, Co_uMBus, Onto 


ger, then director of the Ohio Department of 

Health, and W. H. Dittoe, M. Am. Soc. C.E., then 
luet engineer of the same department, were traveling 
bout the state by automobile and were struck by the 
lact that except for the municipal public water supplies 
they were unable to get a drink of water that they could 
safe." They were also aware that the vast 
irmy ol tourists and travelers had no hesitation in drink- 
ing Irom any source, if facilities for securing the water 
vailable. This brought forcibly to mind the real 
‘health hazard involved, and a realization that it 
Was ol great importance. The situation was receiving 
tention from health authorities, except for the oc- 
al.condemning of wells from which contaminated 
samples were secured. Even then, condemned road- 
S lls, unless they were dismantled, continued to be 


A* \UT fifteen years ago the late Dr. John E. Mon- 


now was 


were a 


= 
public 


born the Ohio “Seal of Safety’’ idea for road- 
al mi-public wells. The primary object of the 
which was inaugurated was to advertise to 
motorists that a drinking water was at hand which could 


« app | by the state health department. The assist- 
ance of ughway department was enlisted, and where- 
“es @ was found which could be given a seal of 
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safety, the highway department erected a standard road 
sign on each side, reading ‘“‘Safe Drinking Water, 500 Ft. 
Ahead.”’ 

Rather rigid requirements were established for wells 
bearing a seal of safety. Wherever a semi-public water 
supply is proposed for a seal of safety, a careful and thor 








Tuts ARE GROWING IN NUMBER AND POPULARITY 


Sicns LIKE 








hor 


ough sanitary survey is conducted. The distance of the 
well from known contaminating influences such as ma- 
nure piles or leaching privy vaults must be not less than 
400 ft, and the slope of the ground must be such that the 





A Roapsipe We.it Dri__ep UNpeR THe DIRECTION OF THE OHIO 
STrate HEALTH DEPARTMENT 
The Highway Department Cooperated to Provide the 
Fence and Turnout 


well site is not in the direct path of drainage from sources 
of pollution. 

Driven wells will not be sealed unless the drive pipe ex- 
tends 25 ft or more below the surface of the ground, and 
drilled wells must be cased to the same depth. Dug wells 
are looked upon with the greatest of suspicion. How- 
ever, in some parts of Ohio the only water available is 
from shallow sources. In these instances the dug well is 
examined carefully, and if the side walls and top are not 
tight, improvements are requested. After the well has 
been made satisfactory, the local health commissioner 
must procure at least two sets of samples, one set prefer- 
ably during a period of rain. If these samples are satis- 
factory, the well is then sealed. 

There should be a concrete slab around the top of all 
types of wells, so built that surplus water will readily 
drain away from the well (Fig. 1). In addition, the cas 
ing of drilled and driven wells must extend at least one 
inch above the top of the slab. For dug wells, a pipe 
sleeve through which the drop pipe will extend should be 
placed while the slab is poured and should extend an inch 
or more above the top of the slab. 

Pumps with split or adjustable bases, chain pumps, and 
pitcher pumps are not approved. Acceptable pumps 
must have a solid base either cast on the standard or at- 
tached to it in such a way as to prevent the entrance of 
waste water into the well. We have found the most sat- 
isfactory pump arrangement to be one in which the casing 
extends about 18 in. above the top of the slab. A so- 
called sanitary base, mounted on topof the casing, supports 
the pump proper. The sanitary base is a tapered or bell- 
shaped casting and is standard equipment with many 
pump manufacturers. 


SAMPLES TESTED FOR B. COLI 


Samples collected from the wells are analyzed in a rou- 
tine manner in the health department laboratory at Co- 
lumbus. All samples must indicate negative results for 
B. coli in two l-ce and two 10-ce portions. No actual 
bacterial count is made on account of the lapse of time 
between collection and analysis. Samples are always col 
lected in duplicate, and if they are not entirely satisfac- 
tory, the well is resampled. Incidentally, samples will 
not be collected at all if the well surroundings and devel- 
opment do not meet the established requirements. If 
improvements are needed they are described in detail to 
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the owner and he is encouraged to make them so that he 
may secure the advertising value of a seal-of-safety well 
At the beginning a small lead disk, bearing the words 
“Seal of Safety, Department of Health, State of Opjp 
was attached to each approved well by a twisted wire cay 
seal. These proved unsatisfactory as they were too read. 
ily removed, and they were soon supplanted by small de. 
calcomania transfers placed on the pump barrel. Thes 
transfers, it was found, wear off in a year or two, and they 
are now being replaced by metal signs. 


GROWTH OF THE PROGRAM 


During the first few years of the campaign, an Aggressive 
effort was made to arouse the interest of owners of road 
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APPROVED INSTALLATION FOR DRILLED WELL 


Fic. 1. 
Alternate Connection Details Shown Here Are All Acceptabi 


side wells in having a seal of safety and in making suc! 
improvements as might be necessary. Local automobil 
clubs actively supported the effort and in many cases 
would erect signs at the well. Over 300 seals were issuec 
during the years 1924 to 1930, to wells at tourist camps 
filling stations, parks, resorts, and rural schools anc 
churches. The undertaking was also broadened to 
clude semi-public water supplies under pressure at b 
tels, centralized schools, and so forth. 

During the depression the seal-of-safety program ws 
necessarily curtailed, but in 1936 the enactment of Ux 
Social Security Act made it possible to secure additional 
personnel, and a systematic check-up was begun. It was 
found that many wells once remote from contamunati: 
influences were no longer safe. Where possible, corre: 
tions were required to be made immediately, under penal 
of removal of the highway signs. 7 

Many county health departments are now orgamizee ‘ 
a greater degree than ever before and the organization ™ 
cludes a county sanitarian, who in many instances |s “ 
engineer. This has been made possible by th | 
lic Health Service and the federal Social Security Act ® 


17. S, Pul 


%. 19 N o. 10 

hat he jy mentioned. By this means a much closer check on 
well J-of-salety wells is made possible. 

words \s a result of the past year’s work, two changes are 
hio ened. Often it is not possible for the motorist to lo- 
re car +» the well which the highway sign has indicated to be 
 Tead. + ahead. There may be two or 

all de. re establishments on opposite 

These ; e road, each having a well 


r tap, but only one having 
al of safety. Hence plans have 
made with the highway depart- 
ot to erect a large sign at every 
roved well. An agreement will 
signed by the owner to permit 
moval of the sign whenever deemed 
dyisable by the health department. 
Further, it has been found that 
discriminating tourist likes to 

w when the well was last exam- 
lo advertise this, metal 
olates, bearing the word “approved” 
od the vear, will be bolted to the 

. post 

The Health Department is of 

e opinion that many publicly 
sned roadside wells are needed 

roughout the state. This conclu- 

was reached as a result of a proj- 

in well drilling engaged in during and following the 
ight of 1930 and 1931. In the latter year the legis- 
ture provided an appropriation for drought relief, which 
luded an item of $10,000 for drilling and installing 
imps and for other work on 65 or more seal-of-safety 
lls in the area that had suffered most—that is, the 
thern and southeastern parts of the state. This en- 

r was intended to be largely educational, and the 

rk was distributed over 23 counties. The rural wells 

r most of the area were shallow dug wells, and in 

ny sections the idea seemed to be prevalent that only 
shallow ground water was obtainable. These shallow 
sources became dry after a period of drought and great 
suffering and inconvenience resulted. Only drilled wells 
vere installed by the state, and of the 69 attempted, 48 
vere successful; this was considered a satisfactory show- 

g. A-second severe drought occurred in 1934 and the 
state wells were watched with great interest. Without 
xception they yielded their normal supply, and proved 

be of great value to the residents of surrounding areas. 

Che project being a state undertaking, it was necessary 

it the wells be located on state highway property; and 
it Was ol course essential that sites be on permanent road 

cations. Where possible, the wells were located near 
ross-roads, or near small communities having no public 
water works, in order that they might be available to the 
maximum number of rural people. 

Carelul consideration was given to minimizing traffic 
in practically all instances sites were located 
i tangents, with clear vision in both directions. Most 

the wells were placed near the highway property line, 
‘slarlrom the pavement as possible, and the highway de- 
partment provided turnouts so that cars could be parked 

\dway while stopping at the well. In choos- 
5 weight was given to the general attractive- 
ocation, and an attempt was made to place 

e shade of existing trees. 


ra wal 


PSSiVe 
road 








[REMENTS FOR STATE-DRILLED WELLS 


¢ and equipping was done under contract, 
ision of health department engineers. The 
was vas specified to be standard wrought-iron 
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drive pipe or standard steel lap-welded tubing, 4'/, in. 
in diameter. It was required to extend at least 25 ft be- 
low the ground surface, and 18 in. above the elevation 
fixed for the top of the concrete slab. The slab, 6 ft square, 
slopes away from the casing in all directions, andjis 





Tuovucnut Is GIvEN TO ATTRACTIVENESS OF LOCATION FOR ROADSIDE WELLS 


separated from it by an asphalt expansion joint. The 
pumps are standard hand pumps with drop pipe and cyl- 
inder, capable of lifting at least 5 gal per min. 

The average cost of the 48 successful wells was $138.37 
each. This included everything but the supervision of 
the health department and the work of the highway de- 
partment in building the fence enclosures and road turn- 
outs. The average depth of the wells was 81 ft; the maxi- 
mum, 288 ft; and the minimum, 30 ft. 

Maintenance of these roadside wells is somewhat of a 
problem. Some expense is entailed in replacing broken 
pump parts, particularly handles. This was anticipated, 
and a part of the original fund appropriated was used for 
purchasing a supply of handles. These repairs are made 
by the maintenance division of the highway department. 

These wells have proved to be quite popular with the 
traveling public. In some sections highway engineers 
have been able to install more of them; and the sugges- 
tion has been made that if the wells drilled for contrac- 
tors’ water supplies in the course of new highway con- 
struction are properly located, they can easily be made 
into suitable roadside wells at little extraexpense. Resi- 
dents and officials of parts of the state not included in 
the construction program of the health department have 
taken quite an interest in the idea of publicly owned road- 
side wells, and last year Summit County installed 18 of 
them, through the cooperative effort of the county health 
department, the county commissioners, the state highway 
department, and the WPA. 


SAFE WATER AT ROADSIDE PARKS 


The most recent endeavor that will provide satisfac- 
tory drinking water to the traveling public is a project 
just undertaken by the state highway department to es- 
tablish state roadside parks at frequent intervals along 
the state highways. These parks may be one or two 
acres or larger in extent, and they will be provided with 
a good water supply, toilet facilities, fireplaces, benches 
and tables, and parking spaces. The highway depart- 
ment is somewhat hampered by a lack of funds for this 
purpose, and present efforts are devoted to securing dona- 
tions of park sites. It is often possible to select a site on 
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publicly owned property, and use will also be made of 
highway property, especially where roads are to be relo- 
cated 

It has been obvious that each park development would 
center around a proper well for drinking-water. The pro- 
cedure has been for a representative of the state health 
department to accompany an engineer from the highway 


department on an inspection of prospective sites ;,, "0 p 
parks. The location of the well is agreed upon, and sur Fig 
able places for placing privies are indicated. A plan oj act 
the proposed development is then submitted for approval 
both to the health department and to the highway depart spe 
ment. All the construction is to be done by the person m 
nel of the highway department. : 


Tourist-Camp and Roadside Sanitation 


By Eowarp D. Ricu 


Member American Society or Civit ENGINEERS 
Direcror, Bureau or Encrneerinc, Micuican Department or Heattu, Lansinc, Micu. 


HE value of the tourist trade in Michigan is ex- 

ceeded only by one other industry within the boun 

daries of the state-—-the manufacture of automo- 
biles. This isa statement based, not upon enthusiastic 
claims of advertising agencies, but upon information ob- 
tained through a traffic survey conducted from July 1930 
to July 1931. The survey was not all-inclusive, and no 
specific information was collected from each tourist as 
to his expenditures; but from an estimate of the total 
number of tourists, and from records filed by tourists as 
to the number of days they expected to stay in Michigan 
and the type of accommodations they expected to use, 
it was fairly well established that this business amounted 
to a total of $274,000,000 for the year, spent by the 
occupants of 2? 500,000 foreign cars. 

Che duty of the state to offer healthful surroundings to 
its summer visitors has been recognized by the Michigan 
Department of Health for many years. Before the ad 
vent of the automobile, resorts of the community type 
had been established extensively in the state. In some 
of the larger ones a water supply piped from a central 
point was provided, but few had the benefits of a sewer 
system. Since a large part of the land on which these 
resorts were situated is composed of sand and gravel, wa- 
ter was readily obtained from relatively shallow, driven 
wells, and sewage was easily disposed of into the ground 
by means of cesspools or septic tanks. There seems to 
be little definite evidence that the sandy soil did not pro- 
tect the wells from pollution as it was expected to do. 
As early as 1913 an inspector was employed to look into 
the sanitary condition of the resorts and give whatever 
advice seemed desirable for the maintenance of cleanli- 
ness and health. 

After the War the rapid increase in the use of the mo- 
tor car changed the nature of the resorts to a considerable 
extent. People who formerly stayed in a cottage for the 
vacation season began moving about from one place to 
another, and this called for new accommodations. The 
outgrowth has been the present tourist parks maintained 
by private enterprise or by municipalities, and the ad- 
mirable system of state parks planned and constructed by 
the State Department of Conservation. 


A TRAVELING LABORATORY 


During 1920, 1921, and 1922, the resort inspection or- 
ganization consisted of an assistant engineer from the 
Bureau of Engineering of the Michigan Department of 
Health, a laboratory technician, and a general helper. 
The equipment included a light truck fitted with a spe- 
cially designed body which provided all the facilities nec- 
essary in a well-equipped bacteriological laboratory. 

rhe procedure consisted of setting up the traveling labo- 
ratory in a conspicuous place, where the public would be 
led to avail themselves of the educational opportunities 


offered by the staff and by pamphlets carried for pull 
distribution. Visitors were welcome and were giver . 
thorough explanation of the work being done Inspe 
tions of resorts in the vicinity were made and samples 
water, milk, etc., were brought to the laboratory 
analysis. 

The analytical results obtained in this way were satis 
factory and the educational value of the plan was of im 
portance, but because of the loss of time in moving th: 
laboratory from one place to another it was later found 
more practical to send samples to the department lay 
ratories at Lansing, Grand Rapids, or Houghton, thus n 
ducing the field work to inspections and collection 
samples. 

Resort inspections have been somewhat intermitten 
for various reasons, chiefly for lack of legislative appr 
priations. Now that county and district health units 
cover about two-thirds of the counties, the full-time sa; 
tary inspectors in those counties make the inspectio: 
and send their reports to the Lansing office. This method 
provides fairly complete attention to the resorts, excert 
in a few counties. . 


4 


THE RATING SYSTEM ENCOURAGES IMPROVEMENTS 


Inspection consists of examination and rating of each 
resort according to seven items, which are given different ( 
weights according to their relative importance from th : 
standpoint of public health. The sum of the seve: 
weights is 100, and so the sum of the ratings given to eac! 
item is a percentage of a perfect score. Resorts having 
ratings above 70 per cent are acceptable but those below Ug 
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| This is to certify that SAMPLE CAMP 

HAS BEEN DULY INSPECTED ANDO HAS BEEN GIVEN THE FOLLOWING RATING 

by som awandeo som awanot 

: WATER SUPPLY 20 20 CAMP SITE 9 ' | 
SEWAGE DISPOSAL 20 is FOOD HANDLING 8 ; 
MILK SUPPLY 20 is BATHING 10 , i 
GARBAGE DISPOSAL _10 @ GENERAL CAMP RATING 89 : 


RATINGS BELOW TO PERCENT ARE UNSATISFACTORY 
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Fic. 1. CertrricaTte oF INSPECTION GIVEN 5) 
DEPARTMENT OF HEALTH TO TouRIST RESORTS 








, ire regarded as unsatisfactory. A certificate 
oS lor ‘urnished in each case showing the marking for 
1 suit ) tem and the total. 
lan « nic method of rating has stimulated improvements, 
wovel secially among the better class of resorts, and has 
“part med a basis on which criticisms of unsatisfactory fea- 
aoe ws be founded. It is felt that more practical re- 
be accomplished by setting up a standard of ex- 
to be striven for than by trying to control these 

enforcement of laws or regulations. It is 

nature to rebel against dictation, and this atti- 
‘s likely to prevail when sanitary regulations are 
reed by recourse to legal means. If a method of 
ooetition tor higher grades can be maintained, and 
‘urge to improve can be transferred from the enforcing 
the resort owner, the spirit with which the 
. js carried on is much improved. 
= Phat resort owners value these ratings is shown by their 
‘ ‘them in advertising literature, where such state- 
ots as ‘Sanitary rating 95 per cent, health rating 9S 
ent; sanitation approved by the State Department 
Health’ are common. 
ifew instanceslocal health officials have been advised 
f im ., notify owners of places having ratings below 40 or 
er cent that they must make substantial improve- 
ts or remain closed. Inasmuch as all merit is rela- 
toa large degree, we feel that comparisons of faults 
od excellences in the various items form a basis on 
vhich the places can be fairly dealt with. 
inspection blank has a number of spaces under each 
’ n to be filled out by the inspector so as to give a 
or rather clear idea of the local conditions even to one who 
nit isnotseen them. With 30 or more persons making in- 
ms, it is inevitable that some will be more lenient 
on than others. For this reason each report is examined in 
main office, and the marks are standardized as far as 
sible before the certificates are sent out. During the 
ter years of the survey about 78 per cent of the resorts 
ittained a satisfactory rating. 


stu te 
TILY ¢t 


WATER SUPPLY ALONG HIGHWAYS SUPERVISED 


ent Closely related to the resort survey has been the super- 
th sion of sources of water supply along the main highways. 
el the first systematic attention to this subject was given 
ct n the summer of 1925, and during subsequent years the 

survey has been extended to cover all state and federal 
ow ughways and some county roads. This includes about 

‘,000 miles of highways, from which about 2,400 samples 
re collected each year (Fig. 2). 

An inspector doing this work starts out on a predeter- 
mined itinerary arranged to economize time and travel. 
‘le makes a thorough examination of each water source, 
‘sout a descriptive blank, and collectsasample. At the 
lose of each day he mails to the nearest department labo- 
itory the samples collected that day. The descriptive 
mk goes to the laboratory with the sample and is sent 
© the engineering bureau after the analysis is completed. 
' Mere appears to be nothing unfavorable in either the 


‘oratory results or the description, the supply is 
ipproved 
\iter about two weeks, when sufficient samples have 


oct analyzed, another representative is sent out to follow 
We same itinerary and call at the same places. If a 
n approved, he erects a metal sign about 
i. 1 size on or near the pump, indicating the ap- 
‘alot the Michigan Department of Health. In cases 


ee Ve oreTeran wear a GcTerersereccrerecard” 
4 . ’ a 


irce h is 
OV Vit 


D 


wh re th _— ~~ . . . 

ute Lhe supply is disapproved the owner is so informed 

structed that he must prevent the public from us- 
. § the wat ‘Unsafe”’ signs are not posted, first, be- 

4uSse the temnyt 


ptation to remove them would be too great; 
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and second, because many unapproved sources are not 
so dangerous as to warrant the erection of a warning sign. 

Throughout a large part of Michigan there are exten- 
sive deposits of sand and gravel containing an abundance 

























































9 90 
EXXS Sources Tested G2ZZ2 Miles Covered  GEEEEB Percentage of 
Sources Safe 
8} —- 80 
A 
; 
? - 70 
1 
| 
1 60 
t ' i] 
: ; f vas 
a I A ‘| |e 
seo I s ; + oo H so 8 
¢ ; ; A i 3 
z ; ; A Ash } 6 
1 Al ei iH : 
2000 § 4 4 oa ei : tan Beat 40 8 
‘| il ML 5 
3 4 ‘ ¢ ° . * 4 5 
> 4 , "] . Py » ‘ a 
OB UE VRROERCES 
u ¢ 0 . > MU Y H 
¥1s00 3 > ; ada ie “1; 4 iy 3° 
¢ el ed Ge el Gl } 
e ‘ 4 ont . bi *hs £ 7 
§ ABAGRROMRORRORACRROE of: OBE 
5 CER CER Ee ; “ly H $> ] 
1 2 oe toate Blase A? oath Blake - 2 20 
—- AcE EE EH EH Ea il ee ; 
ABE ERUES Py “i ; 9 4 
ROB OERHEE : y 25 4 
MOB UER OBR HEUER ee oe y 
SABER UERUES : MY y 
“Eon Genen ELEfE EP oneh Ey $ , 

500 1 SS it , } 10 
SURE UBRUERU ERO RR VER HEEL Y 
SUBRU ER UERGER UE GUERUERY ; 
SOBOUBBOERU ERA ERUE REEL ; 

0 of sit eis ie Ei Pe “Hf u $ 0 
1925' 26 ' 27 ' 28 ' 29 ' 30‘ 31 ' 32° 33 ' 34 | 1935 

Year 
Fic. 2. MicniGAN RoapstipE WATER SURVEY OPERATIONS, 


1925-1935 


of good water which, if obtained through wells properly 
constructed and maintained, gives satisfactory labora- 
tory results in a very large percentage of cases (Fig. 2) 
For this reason travelers in Michigan find safe drinking 
water readily accessible. The average distance between 
such sources is about 3.1 miles. 

Continuous supervision of municipal water supplies 
is systematically performed by the state department of 
health. In cases where there is no doubt of the hygienic 
quality of the municipal supply, a sign reading ‘‘ Public 
Water Supply Approved—Michigan Department of 
Health,”’ is fastened to the post of the municipal limits 
sign erected by the state highway department. The wide- 
spread distribution of approval signs is sufficient to call 
the attention of travelers to the fact that safe water can 
easily be found, and we believe that they will quite gen- 
erally refrain from using drinking water not labeled as 
approved. 

It is a question how much actual public-health value 
may be ascribed to roadside and resort surveys. In the 
prevention of actual sickness and death from causes which 
this work might eliminate it probably does not accom- 
plish any astonishing results. On the other hand, the in- 
direct benefits arising from education of the public in 
health conservation is of great value in promoting the 
general health. Anything that can be done to draw at- 
tention to the danger lurking in unsafe water or milk sup- 
plies, the insanitary handling of food, and the production 
of nuisances, encourages people to be thoughtful about 
matters that may affect their health. 

There is another benefit of a somewhat mercenary na- 
ture that should not be overlooked. Visitors from other 
states have so often expressed themselves favorably on 
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the methods of posting water supplies that we feel these 
surveys are of immense advertising value to the state 
of Michigan. 

TRAILERS CREATE NEW SANITATION PROBLEMS 


During the past few years vacationing in trailers has 
increased to such an extent that new problems of camp 
and roadside sanitation have been created. The prob- 
lem of crowding of trailers in vacant lots in cities and vil- 
lages is one that should be regulated by local ordinances. 
In Michigan one case has been decided to the effect that 
when a trailer is parked for a considerable length of 
time on vacant property it becomes a house and is subject 
to the local ordinances applying to houses. It is reason- 
able to enact ordinances to provide for the safety, com- 
fort, and health of the occupants of these traveling homes 
and to protect neighbors from unsightly and disagreeable 
conditions when city lots are used for parking purposes. 

Trailers should be regulated in such a way as to prevent 
accidents. Many of these conveyances are home-made, 
and provided with faulty brakes or an inadequate hitch 
to the tow-car. When trailers are parked near each other 
precautions against fire should be taken, probably by 
state law supplemented by local ordinances. 

The large numbers of trailers now on the road have cre- 
ated a demand for parking places where conveniences for 
household uses can be provided. A safe water supply 
should be available within or near the parking place. 
Also, there must be some means of disposing of liquid and 
solid wastes. In Michigan, state parks and municipal 
tourist parks have so far been the places where these ve- 
hicles stop for stays ranging from a few hours up to a 
week or two, but there is a rising interest in the construc- 
tion and operation of such parking places by private 
capital 

Some of the standard makes of trailers provide three 
different models—one with no toilet facilities; one with 
a toilet similar to the chemical closet; and one with a 
water-flushtoilet. Itappearsthat those responsible forthe 


sanitation of public parking places should look forw,,; 
to the construction of a sewer system providing an inje+ ;, 
the sewer in the parking space of each individual .., 
Individual water taps should also be installed. ; 

In Michigan state parks this plan would entail g op». 
siderable expenditure, for the parking spaces are rath,, 
widely scattered. Perhaps the consolidation of parkin. 
in a smaller area is the answer. ™ 


PROVISIONS FOR TRAILER WASTE DISPOSAL 


For the present it would seem that points of disposal 
for liquid wastes should be provided throughout a park. 
ing area at short enough intervals that liquid wastes nee; 
not be carried more than 200 or 300 ft. In Michigan, 
where so much porous ground is available, a soakage pj: 
4 or 5 ft. deep, with a plank top and trap door, ought tp 
give satisfactory service for the present. In connectipy 
with this it would be desirable to provide means for was) 
ing the pails used to carry the liquid wastes. Water from 
such washing should go into the pit. When the pit ceases 
to absorb water effectively it could be filled and the cove; 
moved to a new pit. 

Trailers usually contain a sink, and sometimes a lays 
tory. The wastes are disposed of through pipes extend 
ing through the floor in one or more places, but it is possible 
to collect the flow from these outlets at a single point and 
empty it into a container set on the ground, or into q 
sewer connection. 

Garbage and rubbish should be placed in receptacles 
provided for that purpose, removed from the parking area 
daily, and disposed of in a sanitary way. Incineration is 
the most satisfactory means for disposing of rubbish 
Garbage, if produced regularly and in sufficient quantity 
might be utilized for feeding hogs or chickens; otherwix 
immediate burial or incineration should be practiced 
Whatever the arrangement, facilities should be so wel! 
designed and so convenient that the trailer occupant wil! 
not think of disposing of wastes in any other way than 
that provided for the purpose. 


Full-Time Health Service and Travel Safety 


By K. E. M1cier 


Sentor SurGEON AND Assistant Curer, Domestic Quarantine Drvision, U. S. Pustic Heactu Service, Wasninoron, D.C 


and rapidly becoming more so. Formerly travel 

away from one’s own immediate vicinity meant 
going by rail or steamship, but these have now been 
overshadowed by highway travel. Railroads and steam- 
ships are so regulated by interstate traffic requirements 
that the health of travelers is fairly well safeguarded. 
In the case of highway traffic, however, the situation is 
quite different. The bus as an interstate common carrier 
does not furnish food or water to its patrons nor does it 
provide means for excreta disposal or sleeping accommo- 
dations. Travelers by bus, therefore, are almost wholly 
dependent upon sanitary conditions as they find them en 
route. Consequently, to a certain degree they are sub- 
ject to the same hazards as beset the traveler in a pri- 
vately owned car. 

Travelers by rail and bus are few in comparison with 
those who go by private passenger automobiles. Liter- 
ally, America takes to wheels and the open road on every 
possible occasion, not only for the sake of carrying on 
ordinary business activities, but more especially for 
recreation and health. 


‘sk American public is notoriously travel minded, 


How trusting the American public has become! The 
subject of this discussion might as well be “Man's Faith 
in His Fellow Man.” On the trail, every drop of water 
drunk, every meal eaten, every bed slept in, and every 
person encountered is a potential source of communicable 
disease. In spite of these facts, the American traveler 
goes merrily on his way with implicit confidence in the 
thoughtfulness and integrity of those whom he has never 
seen, to provide the necessary safeguards for his health. 
The frequency with which persons seeking reneweé 
physical strength at resorts or in the wide open spaces 
return home broken in health as a result of typhoid fever 
or malaria is too well known to deserve special comment 
In tracing the origin of a typhoid infection it is always 
customary to ascertain whether the patient was @W®) 
from home at the beginning of the incubation period !0t 
the disease. 

Granting that the traveler’s home surroundings ™) 
be bad from a health standpoint, yet whenever he tas 
as much as a day’s run, the odds are overwhi Imingly ™ 
favor of his being subjected to health menaces mom 
serious than those from which he came. Since 2 ch## 
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er than its weakest link, a single danger spot 
all the health safeguards that have been 
~ the way. The clear, cold spring flowing 
t in the rock along the roadside exerts an ir- 
lure upon the hot and weary traveler. It has 
ever occurred to him that the little building 
{ the hill may have something to do with the 
uality of the water. Just such springs, how- 
torious sources of typhoid fever. 
r the engineer attached to the health unit of a 
tai nty in a resort area made a survey of the fa- 
‘ities for excreta disposal at cottages, lodges, and camps, 
maintained for the accommodation of tourists. While 
the tourist bureaus for the section in question are busily 
extolling the virtues of its resort centers as a haven for 
those in search of health, let us examine the cold figures 
‘rom the sanitary engineer’s survey, given in Table I. 


UE NuMBER OF FIELD INVESTIGATIONS AND SANITARY 
Aspects OF THE WATER SUPPLIES AND EXCRETA DisPOSAL 
at Varrous Resorts, Tourtst CAMPS, AND sO ForTH 


WarTerR SUPPLIES Excreta DIsPosa. 








Num ee ma —~ 
BER Privies Water 
Visi Ap- Unap- —_———__—s—Carriage 
TED proved proved None Bad Fair Systems None 
87 18 51 i8 19 +=«267 1 0 
22 3 16 3 4 17 1 0 
123 5 97 21 53 48 18 + 
75 3 64 8 25 39 10 1 
14 1 13 0 2 8 4 0 
16 0 10 6 7 5 4 0 
7 1 6 0 2 3 1 1 
344 31 257 56 112 187 39 6 
9% 75% 16% 33% 54% 12% 1% 


[he survey brings out some astonishing facts. Of the 
total number of places included in it, only 9 per cent had 
an approved water supply; 75 per cent had a water 
supply that could not be approved; and 16 per cent had 
none. On the approved list were 18 out of 87 resorts; 

ut of 22 tourist camps; 5 out of 123 taverns; 3 out of 
75 stores; 1 out of 14 private camps; none of the 16 
hotels and cafés; and 1 out of 7 service stations. 

rhe situation with respect to excreta disposal is fully 
as bad. Only 12 per cent of the places had flush toilets. 
Eighty-seven per cent were served by privies, of which 
33 per cent were rated as bad and 54 per cent as fair. 
here were 4 taverns, 1 store, and 1 service station hav- 
ing no facilities of any kind for excreta disposal. 





\INING A Mosgurro BREEDING PLACE 


Mosquito, Which Transmits Malaria, Is a Serious 
er Health in Many Parts of the United States 


Civit ENGINEERING for October 1937 681 


It is obvious from 
this survey that there 
is much to be desired 
in the way of sanita- 
tion at places cater- 
ing to the wants of 
the traveling public. 
In a few cases a con- 
siderable expenditure 
would be necessary 
to remedy the defect 
but the majority of 
resorts, taverns, and 
roadside camps 
would need to expend 
but little time, 
money, or energy to 
put themselves in 
the approved class. 
Great sums have 
been expended in 
popularizing this 
county. All this 
might be wiped out 
at one sweep by an 
epidemic such as 
could arise from im- 
proper sanitation. 

The conditions revealed by the survey must be re- 
garded as representing a cross-section of the upper strata 
of resort areas generally; despite the much-heralded 
healthfulness of this region, the potentialities for the 
spread of typhoid fever and intestinal disorders are abun- 
dant. If these conditions were known, many travelers 
might decide to remain at home or go elsewhere. 


me oe 





CUSTOMERS IN A NEARBY RESTAURANT 
Must DRINK THE WATER FROM 
THis Pump 
Such a Dug Well, Covered by a Loose 
Platform, May Become Seriously Con- 
taminated by Surface Drainage 


DOES THE TRAILER PRESENT A HEALTH PROBLEM? 


A great deal of interest is being focused on the trailer 
as presenting a migratory health problem. The average 
observer seems to believe that it is a serious menace as a 
disseminator of infectious material along the highways. 
It should be borne in mind, however, that the trailer is 
not occupied except at night and at stop-over stations. 
The occupants ordinarily make use of wayside comfort 
stations just as if there were no trailer attached to the 
car. Camp is commonly made at or near a tourist camp 
where such utilities as electric current, water, and toilet 
facilities can be had. Otherwise camp is most likely to 
be made in some sequestered spot well removed from 
human habitations. At most, the danger from trailers 
in transit could be no greater than that from railroad 
passenger cars strewing the right-of-way with raw fecal 
matter throughout the length and breadth of the country. 

A certain amount of controversy is waged around the 
adequacy of the toilet equipment in the trailer itself. 
There has been no uniformity of design. In fact, trailers 
are being marketed without any toilet equipment at all. 
In the light of the foregoing observations relative to the 
trailer in transit, and in view of the fact that when its 
occupants reach their destination they naturally seek a 
location where the usual utilities will be accessible, it does 
not appear to be a matter of particular concern whether 
a trailer possesses toilet facilities or not. 

The most serious sanitary menace arises when the 
trailer comes to rest. No stop-over lasting more than 
24 hours should be permitted except in a properly 
equipped and licensed camp colony. It then becomes 
the job of the local health department, first, to require 
camp colonies to meet certain standards of sanitary 
equipment and maintenance; second, if necessary, to 








force trailer squatters to concentrate in approved trailer 
camps; and third, to make frequent periodic inspections 
to insure faithful compliance with all the health regula- 
tions applicable to such a community. 


YELLOW FEVER AND AIRPLANE TRAVEI 


In considering the various modes of travel, the air 


plane must not be overlooked. It so happens that 








Wauricu Is AL! 
Common, May Leap TO CONTAMINATION 
or WATER AND Foop SUPPLIES 


Tois Type or Privy 
VIDES A PRACTICAI 


airplane traffic has brought about a very acute problem 
in our international relations. We have long felt secure 
from the danger of invasion by yellow fever. The air- 
plane has nullified this security. In certain Central and 
South American countries, there are known endemic foci 
of yellow fever within 24 hours’ flight by plane. It is 
easily possible to import by plane Aedes aegyptt mosqui- 
toes infected with this disease. In the absence of mos- 
quitoes capable of transmitting yellow fever, there would 
be no further spread of the disease. But where Aedes 
aegypti mosquitoes prevail, the presence of a yellow fever 
case, either imported from a foreign country or caused by 
mosquitoes so imported, might furnish the basis for an 
epidemic of incalculable seriousness. 

Everyone is familiar with the persistently high toll of 
death, disability, and damage due to highway accidents. 
Among the many factors responsible, one of the most 
important is the physical and mental condition of the 
driver. Unless he is in full possession of his faculties at 
all times, and his reaction time is normal, serious con- 
sequences may result. Defective eyesight, including 
subnormal visual acuity and restricted visual fields, 
should be the first to receive attention. The occurrence 
of periodic mental disturbances, such as epilepsy and 
certain common psychoses, and the presence of heart 
disease and neurosyphilis, figure among the causes of 
automobile accidents to 
a much greater extent 
than is ordinarily rea 
lized. These physical 
and mental states might 
well become the basis 
for regulations to be ap 
plied to motorists as a 
condition of licensure. 
If such regulations are 
adopted, certification as 
to physical and mental 
states should be made 
by a public agency 
rather than by a private 





Too MopDERN SANITARY Privy, WHICH PRo- 
SOLUTION TO THE 
PROBLEM IN UNSEWERED AREAS 
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physician. 





VoL 7, No; 


duty performed by local full-time health officers. 


NECESSITY FOR LOCAL HEALTH UNITs 


It would seem entirely logical to haye th 


Some of the health problems associated with tray.’ 
can be effectively solved by state health forces, 7y, 
“seal of safety” used in Ohio at roadside wells or os 
limits is a splendid example of this type of service. To 


certain extent, also, state health qj. 


partments can exercise control oy, 
food and its handling, and over hos, 
accommodations. 
of health safeguards for the travyelin, 
public, however, must depend upon 
local forces. This is especially tru 
with respect to all acute communica}, 
or contagious diseases. 
milk supplies is distinctly a local func. 
tion, as are also the prevention of dis 
eases transmitted by human excretg 
the control of malaria and yellow fever 
and the regulation of resort and traile: 
sanitation. 

Experience has conclusively demon 
strated that in the average state ther 
is but one way of securing adequat: 
health protection in these various fields 
It cannot be done by health agents 


The great maijorit 


Sanitation 


r 


sent out at varying intervals by th 


state health department. 


The only solution is to es 


tablish competent local health services, commonly know 
as local health units, each serving a single county, or a 


district of two or more counties. 


The minimum field 


personnel required for such a unit consists of a medical 
director, a public health nurse, and a sanitary engineer or 


sanitarian. 


All should have technical training or satis 


factory experience, or both, in their particular phases 
the public health program, and all should devote thei 


entire time to the work. 


There is no place for broker 


down practitioners and politicians in local health servic 
The need is for keen and competent leaders to take up th 


work as a career service. 


It is this kind of organizatior 


and this type of work that must be relied upon to guarai 
tee health safety to the unwary traveling public. 
Through Title VI of the Social Security Act, a tr 


mendous impetus has been given to the extension of com 
petent full-time local health service. 
the states from the Social Security appropriation a 


m 


Funds allotted t 


re 


being used to a very large extent to assist counties and 


districts in financing local health units. 
counties in the United States, about 830 are at present 
equipped with full-time local health services. 
all counties and cities are so equipped can the publi 
feel a reasonable degree of security in traveling tor 
business or pleasure. 


SAFEGUARDING THE MLK Suppcy Is AN IMPORTANT FUNCTION OF THE LocaL HEALTH 
From Dairy Barn to Pasteurizing Plant Close Vigilance Is Essential 


Of the 3,00 


Not unt: 


SERVICE 
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Developments in Highway Transport 


horecasting Future Trends in the Design of Motor Vehicles and Arterial Highways 


a HREE aspects of modern highway-transportation 
T, ie, discussed al the Detroit Convention of the 
§ are sammarized in the accompanying articles. 
roo of the papers, those by Charles F. Kettering, 
yo Am. Soc. C.E., and Thomas H. MacDonald, 
ere delivered before the general session on July 21, 
1937, and the third, by Leroy C. Smith, Assoc. M. 
4m. So Ca: before a session of the Highway Di- 

” ; July 22, 1937. 

Vo sweeping changes in motor-vehicle design, such 
witch from gasoline to Diesel engines or from 
nt to rear location of power plants, are foreseen 

Wr. Kettering. But steady advances in design 

erating efficiency are sure to come, and these 
uld be balanced by improved non-skidding sur- 

ind adequate lighting for highways. 


i au 


Motor Vehicles and Highways 
of the Future 


BEFORE PREPARING his paper on motor vehicles and 
wavs of the future, Charles F. Kettering, M. Am. 
vice-president of the General Motors Corpora- 
ion and general manager of its Research Laboratories 
Division, sent a list of questions to a large group includ- 
more than a score of leaders among the manufacturers 
f automobiles and of products used in automobile con- 
struction and operation. 
hese questions involved factors which it was be- 
ed might affect road requirements for safer highway 
uisportation over the next ten to twenty-five years. 
included predictions on population trends; on 
growth in registration, use, and speed of passenger 
ws, trucks, and buses; on changes in tires, mechanical 
safety devices, size and weight, character of fuel, light- 
| general design of motor vehicles; on the develop- 
the trailer with its resulting problems; on laws 
regulating motor-vehicle operation and parking; and 
i luture possibilities in type, kind, number, location, 
i construction of highways,. The returns to this 
naire were interpreted by Mr. Kettering and 
udded force by his own keen observation. 
Curves of the growth of population and number of 
notor vehicles in use indicate that our roads must ac- 
mmodate 50 per cent more motor vehicles within the 
«xt years. Complete elimination of parking in city 
| not appear practicable, but city-operated 
parking lots, residential grass plots, and office-building 


sarages would provide partial remedies for existing con- 
dition 


MTEELS Goes 


S 


Although speeds of passenger cars may increase pro- 
sressively with the years, it appears that the average 
iver today does not want to go much over 60 miles per 
Tr, but wants to go that fast without effort. It also 
‘ppears that any passenger car will be able to negotiate 
per cent grade without losing speed. There is little 
re u in be done with tires to give higher frictional 
greater safety in braking, so that friction 

hould be an important consideration in 

(At present brakes are designed on 
ictional coefficient between tire and road 


a 
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The necessity for greater street and highway safety 
has become a national emergency, says Mr. Mac- 
Donald, due largely to present unsound practice in 
expending too large a share of highway funds upon 
the maintenance of poorly built local roads. The road 
of the future will be a multiple-lane highway, designed 
Jor high-speed through traffic and conceived as a 
link in a state-wide or nation-wide system. 

Essential elements in carrying out a plan for the 
construction of adequate trunk-line highways in 
metropolitan areas are discussed by Mr. Smith in 
the third paper of the group. In the experience of 
Detroit, these elements are unanimous adoption of 
the plan, legislation enforcing it on property sub- 
dividers, adequate condemnation legislation, and con- 
servation of automobile taxes for highway uses. 


of not more than 0.6.) It is probable that the present 
size of cars will not change to any great extent, and that 
road clearances will not be reduced much below the 
present figure of 8 in., but lower door clearances are here 
to stay and must be taken into account in constructing 
curbs. 

There are a number of excellent reasons why cars de 
signed with their engines in the rear would be desirable, 
but there is one difficulty which at present seems difficult ° 
to overcome. In order to insure proper maneuverability, 
which depends upon almost equal distribution of weight 
on front and rear wheels, a rear-engined car of reasonable 
wheel-base would require an engine of about half the 
weight of the present automobile power plant. 

Tires now run from 20,000 to 30,000 miles. One 
place where tires can be greatly improved, however, is 
in blowout resistance. The trend in tire development ts 
now towards improvements in compounding technique 
that will result in more heat-resisting rubber compounds, 
and a new tire now on the market uses a strong rayon 
cord which maintains its strength at high temperatures. 

Mechanical devices which might be installed on roads 
to stop cars automatically include photo-electric cells 





AN EXAMPLE OF MorTror-TRAFFIC CONGESTION ON A CIty STREET 
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Ar Least 100,000 Trat_cers Witt Be Propvucep in 1937 


and relays, but expense and difficulty in enforcement 
constitute serious objections. Governors on cars have 
been called for in the past, but the public will not agree 
to limiting speeds to less than 50 miles per hr. Further- 
more, the average speed on good roads today is less than 
45 miles and city accidents occur at much less than this 
figure, so that the value of the governor is questionable. 

All authorities agree that the perils of night driving 
are chiefly due to lack of adequate lighting and to glaring 
headlights. The future should bring a marked improve 
ment in these conditions, through both road and vehicle 
lighting. The new sodium-vapor lamps are said to give 
nearly three times as much illumination as the best 
tungsten lamps, and the future will certainly see vast 
improvements in producing: light at small power con- 
sumption. The use of polarized light to prevent glare 
has received wide attention, but although efficient, its 
production requires four to eight times the candlepower 
of present light systems to give the same visibility. 
Another system uses colored lights, such as blue and 
orange-red, with viewing screens which partially shut 
off the oncoming lights. Under this system cars travel- 
ing north and east, for example, would use blue lights 
and blue screens, while those traveling south and west 
would use orange-red lights and screens. Allied prob- 
lems are road color and brightness, and visibility from the 
driver's seat. 

A great increase in the use of trucks and buses is to be 
expected. Buses are already replacing street cars in the 
smaller cities (the critical population being between 
100,000 and 200,000). In 1922 only 1S cities used buses 
exclusively; today there are over 420. Aluminum and 
pressed steel have reduced the weight of one large bus 
by 6,000 Ib, with an actual increase in structural strength. 
Trucks will not drive the railroads out of business, how- 
ever. Where it is believed desirable to separate trucks 
from passenger cars, new highways should be for the 
latter on account of the location of existing industries 
and business places. Diesel engines will soon be common 
in large trucks and buses, but are not suitable where 
mileages are low because of their high first cost. More- 
over, a successful Diesel engine has never been built as 
small as automobile cylinder sizes. 

There are probably several hundred thousand trailers 
on the roads today,.and at least 100,000 more will be 
produced in 1937. There are now several designs of ex- 
pandable trailers which visualize a working population 
housed in these 3- or 4-room movable bungalows. It is 





Vou. No 
estimated that 80 to 85 per cent of trailers are now boyos, 
by working men for permanent homes. Already ;), 
trailer is used as a traveling display room for mmercia 


products, and this development may have far-reach;,. 
results. The trailer brings with it engineering probjer,. 
of water supply, power outlets, and sanitation, in additior 
to the question of parking camps and parks * 
Turning finally to highway problems, Mr. Kette;;, 
emphasized the evils of road-tax diversion and cailed for . 
50,000- or 60,000-mile primary system of high Speed 
highways crossing the country in all directions, consistin, 
of limited-access freeways of the most modern =. 
and construction. 3 





The Trend of Modern Highways 


CHANGES in highway utilization and improvement 
while relatively slow in taking place, are nevertheles 
surely in progress, according to Thomas H. MacDonaki 
chief of the U. S. Bureau of Public Roads, whose paper 
on the trend of modern highways was read by Charles 
D. Curtiss, M. Am. Soc. C.E., secretary of the executive 
committee of the Highway Division. The most serioys 
loss in highway investment in the past decade has beer 
obsolescence resulting from changes in the number and 
speed of motor vehicles, and the necessity for greater 
street and highway safety has become a national emer 
gency. 

The revenues from special motor-vehicle taxes ha 
been increasing over a long period, but because of lary: 
diversions to other purposes and because maintena: 
mileage has been constantly increasing, the funds avai 
able for new construction are dwindling in a number 
states. Out of this situation have come the state-wi 
highway planning surveys now being carried on i: 
states and in Hawaii, designed to provide a factual basis 
for the complete administration of all highways 

Highway transportation by motor vehicle has prov 
to be the first great decentralizing transportation age: 
water and rail transportation having tended to conc 
trate large populations in small areas. The decentralizing 
influence of motor-vehicle traffic is evidenced by th 
formation of wide bands of suburban development 
around cities. Another example is the breakdow 
over-sized industrial units into units which are smaller 
but yet sufficiently large to retain the economies of mass 
production while affording a more healthful and desir 
able mode of life for workers and their families. 





Divipep Trarric LANES CONTRIBUTE TO SAFETY 
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tific planning of highways and highway systems 
and nation-wide dimensions will be the 
teristic trend in future highway develop- 
‘Ry placing highway administration on a sound 
-ineering basis, scientific surveys and studies 
the present trend in many states, where the 
ce of poorly built local roads is absorbing too 
of highway funds. Out of such studies 

me classification of highways in accordance with 





NorrporO GRADE SEPARATION ON THE BosToON-WORCESTER 


[TURNPIKE IN MASSACHUSETTS 


service they will perform and determination of the 
t type of design details for each group, fixing such 
tors as degree of curvature, minimum sight distance, 


aumber and widths of traffic lanes, shoulder widths, and 


livided roadways for multiple-lane highways. 

In the field of highway design, the most important 
ingle development is soil stabilization. Present knowl- 

ige and methods of this subject permit scientific de- 
sign of foundations as well as subgrades. Roadway 
lesign has come to embrace the entire right of way, and 
the trend is to landscape the roadsides, to provide side- 
walks, footpaths, and bridle paths, and to protect against 
the erosion of soil. 

Grade-crossing elimination has become a fixed policy 
which will continue until all important highway-railway 
grade crossings have been eliminated and the minor ones 
protected by adequate devices. This same policy is 
veing rapidly extended to separation of important high- 
ways at intersections. In this connection it should be 
Sorne in mind that the widespread use of stop-and-go 
ights is not a solution for traffic problems but rather a 
product of necessity on overcrowded highways. In 
luture, principal arteries in congested areas must permit 
comments flow of traffic through both cities and sub- 
urDs 

Super-highways,”” or miultiple-lane highways de- 
signed lor high-speed through traffic, will probably be 
‘eveloped in the future, but only in the vicinity of our 
metropolitan areas. The 4,500-mile system of German 
‘uper-highways is being built on wholly new rights of way 
io access from abutting lands. Grade 

universal, roadways are separated by 
Wg Strips, alignments are exceptionally good, and 
gn detail has been omitted. In France, 

{ national roads has been developed 

d, present construction is designed to 
| ‘he around the metropolitan districts 
cular t Paris) by a system of circumferential 
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and radial roads. Here the detail of outstanding im- 
portance is the separation of cross-traffic. 

In this country we are proceeding on the principle 
that the utilization of super-highways must produce 
directly the revenues with which to finance their con- 
struction, and as long as this method of financing is 
followed, super-highways will be integrated with the 
population centers rather than laid out on a transcon- 
tinental basis. They will also be developed to connect 
metropolitan areas which are separated by relatively 
short distances. It is logical to suppose that there will 
be further developments such as the Blue Ridge Parkway 
now under construction to connect the Shenandoah and 
the Great Smoky Mountain national parks, which recog- 
nizes the extensive use of motor vehicles for recreational 
purposes. 

In closing, Mr. MacDonald emphasized the thought 
that we have completed the pioneer stage of road de- 
velopment. The power of highway improvement to 
accelerate the shift of population from areas of low-pro- 
ductive potential to more favorable areas will be con- 
sciously used hereafter in national policies for an attack 
upon land-use problems. A definite start, already being 
made in this direction, will become more apparent in the 
layout of the system of secondary or feeder roads. 





Trunk-Line Highways in 
Metropolitan Areas 


A CONDITION of uncertainty would exist in the attempt 
to provide trunk-line highways for metropolitan areas, 
said Leroy C. Smith, Assoc. M. Am. Soc. C.E., chief 
engineer of the Wayne County Road Commission, were 
it not for the salient fact that rights of way may be ac- 
quired immediately and actual pavement construction 
left to follow as the need develops. 

The first step in a metropolitan trunk-line plan is 
therefore the selection of rights of way wide enough for 
ultimate development. The proposed highways will 
include (1) arterial highways radiating from the city; 
(2) traffic headers, or trunk-line loops, which will serve 
one or more of the following purposes: Provide by- 
passes for through traffic around congested areas, dis- 
tribute trafic to and from arterial highways, relieve 
arterial highways at times of peak loading, or act as 
cross-town arteries for local traffic; (3) boulevards and 
parkways for recreational purposes; (4) secondary high- 
ways which act as major local streets; (5) highways de- 
signed for ultimate mass transportation; (6) express 
roadways with separated opposite-direction free-traffic 
lanes; (7) highways which provide space for public 
utilities (subways, etc.); (8) super-highways with facili- 
ties both for mass transportation and for local service, 
having grade separations and provision for interchange 
at every major intersection; and (9) double-decked 
streets in which the entire right of way on two levels is 
used. It is a moot point whether or not parking facili- 
ties should also be provided on highways. 

Width of right of way is an important matter. For 
trunk-line highways in the Detroit area, a minimum 
width of 120 ft is provided. Secondary highways have 
a minimum width of right of way of 86 ft, and super- 
highways, 204 ft. For boulevards, a right of way of 
150 ft is a practical minimum. Parkway rights of way 
should not be less than 200 ft in width. 

The master plan for the metropolitan area of Detroit, 
adopted by the authorities controlling metropolitan 
streets and roads in 1925, dealt primarily with conditions 
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within a 15-mile circle from the city hall. The six super- 
highways called for in that plan have been made 204 ft 
wide within the 15-mile circle and 120 ft wide for many 
miles beyond that limit, surpassing their planned dimen 





A Mooprirtep CLover-Lear SuperR-H1GHWaAy GRADE SEPARATION 
Near Derrorr, Micr 
relegraph Highway Appears in the Foreground. Base Line High 
way, Consisting of Two 20-Ft Pavement Strips with a 104-Ft 
2eservation Centered on a 204-Ft Right of Way, Is Carried Over 
It on Two Bridges 


sions. These six highways are Fort Street, Michigan 
Avenue, Grand River Avenue, Northwestern Highway, 
Woodward Avenue, and Gratiot Avenue. Over SO 
per cent of the 204-ft rights of way for these highways 
have been secured. In addition, double pavement sufh 
cient for present needs has been built on these radial 
arteries and on seven other super-highways. The latter 
are the Base Line, Mound, Kelly, Stephenson, South 
field, Schoolcraft, and Telegraph roads. Furthermore, 
38 of the 42 miles of the Outer Drive have been developed 
as a boulevard on a 150-ft right of way, and many of the 
120-ft trunk-line highways and several parks and park 
ways have been developed. 

Che entire original master plan is thus almost a reality 
today in so far as ultimate right-of-way widths are 
concerned. This progress has been attained on a pay-as 
you-go basis without issuance of bonds, as a result of 
unanimous adoption of the plan, legislation enforcing the 
plan on property subdividers, adequate condemnation 
legislation, and conservation of automobile taxes for 
highway uses 

A supplementary plan adopted in principle by the 
County Board of Supervisors calls for the widening of 61 
miles of unimportant streets through the less prosperous 
part of the city, to provide 204-ft thoroughfares which 
will later be connected to form a loop approximately 
one mile square. It is believed advisable im this con 
nection to take property on one rather than on both sides 
of the street. With an existing street width of 66 ft, 
the depth of the average lot and width of the average alley 
produce additional widths of 100 ft and 20 ft, respectively. 
Condemnation of an additional strip of 1S ft from the 
next (and cheaper) series of lots will thus produce the 
desired 204-ft right of way. 

Rapid transit by express highway or by rail, to be ef 
fective, must be above or below grade, and local needs 
must be met at grade. It is believed that 204-ft rights 


’ 


of way are wide enough to provide adequate fa¢iy;, 

for both express-highway and rail transit, and in Sep 

where these facilities are on an elevated structure th, H 
area below will be available for parking space as wey . 

for street-car operation. In this plan, as in others ..... 
plete grade separation, and facilities for local interc) 
of traffic would be provided at intersections ear 

plan for freeways in congested districts o — | 
using, for single-direction elevated expressways, 
alleys at the rears of properties, together with s 

ft of air rights on each side, giving space for 30-{t o, 

ft cartways, respectively. Still another scheme yp, 
utilize the air rights over railroad rights of way 4, 
vide space for industrial expressways, but inelast; 
in expanding railway facilities and the necessit 
partial or complete electrification of railroad ter 
constitute very serious objections. In general 
better to build elevated rather than subsurface stryctyre: 
on account of the saving both in first cost and in cos: 
alterations (if necessary). 

It is difficult to foresee what the future will dema 
the way of parking facilities as highway adjunct 
should be borne in mind that the automobile owne; 
pays the cost of parking on highways as well as in cover H 
parking areas and in open lots. Perhaps the 
parking would be less if it were planned to be includ 
in the highway system, and if areas at grade below elevat 
structures in congested districts were so utilized t 
value therefor might be a partial justification for adopt 
ing an elevated plan. Where an entire parcel of propert 
may be condemned at a cost little or no greater tha 
part needed for the highway, the value of the addit 
space for parking might also be considered. Aga 
the provision of free parking facilities by businesses 
outlying districts is a factor in the success of such out gny 
lying centers, and as such decentralization takes pla sysl 





Woopwarp AVENUE, Detrorr, LooKinG Nort FROM ART \ 


The Right of Way Has Been Widened to 120 Ft Building 
moved or Moved Back, and a 90-Ft Pavement \ 





largely at the expense of existing businesses 1 © 
districts, consideration should be given to Pl 


parking facilities therein. 


; 


In conclusion, Mr. Smith pointed out that ade 
legislation is necessary to make plans for a trunk" 
svstem effective and reviewed Michigan sy, OE 


. . » th et 
found useful in effectuating the plan for 


metropolitan area. 
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= Miighway F d Express Road 
= BHighway Finances and Express Roads 
well as — atl 
5, com Solutions for Some Problems Arising from Recent Traffic Developments 
Change 
Another VCRE ASE in volume and speed of motor traffic This unbalanced condition has greatly hampered the 
Mplates / : nt years has introduced new problems in development of an adequate system for present and 
: vt fnancing and constructing modern highways. Two future needs, and a very obvious remedy lies in the 
ris paper dealing with these problems were presented allocation of revenues on the basis of counted vehicle- 
or 4 » Detroit Convention of the Society, the first aspect miles. The article is particularly timely since similar 
™ sing ducussed by Murray D. Van Wagoner before conditions prevail in many states besides Michigan. 
tO pr he general sesston on July 21, 1937, and the second The second article emphasizes advantages of the 
_— , John S. Crandell, M. Am. Soc. C.E., before the express highway in terms of time-saving, convenience, 
RY bor Highway Division on July 22. Abstracts of both and safety. After describing the engineering features 
oars addresses are presented herewith. of the high-speed highways which have been built by 
it is Although trunk-line highways carry more than Italy and Germany for possible military as well as 
_— 6) per cent of rural motor traffic in Michigan, Mr. economic purposes, Professor Crandell lists a number 
a 1 Wagoner points out that they recewwe less than of reasons why he believes a country-wide express- 
2 ver cent of rural motor-vehicle revenues, the re- highway system should be constructed in the United 
“ s mainder being applied to county and local roads. States, with federal funds i} necessary. 
CT OW e 7 . . 
“Mi Hichway Traffic and Motor-Vehicle Taxation 
. — 
= By Murray D. VAN WAGONER 
th ’ Strate Highway Commissioner OF MicniGAN, LANnsinG, Micu. 
am Sa public utility, a highway system closely re- These differences are the reflection of wide variations 
an th sembles an electric-power supply system in that in the character and development of the several parts of 
tional both deliver a service which the consumer utilizes the state. Industrial activity is an important factor in 
Agait ior the operation of his own apparatus. But while the the economic life of the whole southern third of the lower 
ses it eectric meter measures the amount of current used, the peninsula, but there is also a progressive and prosperous 
h out hway meter, as represented by the motor-vehicle tax agricultural development in this area, which spreads 
pla system, measures only the consumer’s use of his own ap-_ farther north into the central part of the state. On the 
paratus. This circumstance has permitted the essential = 
lance between payment for and benefit from highway 
service to fall out of adjustment. -_ | 
rtunately, a large number of states, of which Michi- 7 i eapmean wi 
gan is one, are conducting highway planning surveys oH sS | ea : 
which include very detailed and thorough-going studies ! ‘= Senate Yon 
(traffic. It is believed that the results of these surveys stZ YL iL 
wil form an excellent basis for readjustment and cor- | 
rection of the existing unbalanced conditions. Wty kK HH —— + 4 
MEASURING HIGHWAY TRAFFIC ; 
0 Ss Kean + : 
Highway traffic is measured in vehicle-miles, or the © i 
sum of the miles traveled by every vehicle using the high- 2 0h xe | LE 
y or highways during a designated period of time. An f WT... 
actual count of the vehicle-miles has been made on rural © SLL 4- ee ee t is coeeeeneenes, 
ughways and on the streets of Detroit. ’ 
tt is probable that the total traffic on all. Michigan © 30 a6 ' t CLL 
ghways and streets amounts to about 10.5 billion = ; 
wehicle-miles annually. These ten billion vehicle-miles 7*/44¢49 a a Ee 
Were produced by a state with a population of 4.8 mil- ; ! f 
ts, which owns automobiles in the ratio of one car to DR HAY 4 LA, Uy py 
every 5.9 persons. f i 
—_ But + either population nor car- -ownership is spread SRS ttt: UYy Jy. 
y throughout the state, as more than 38 per cent oe WY Vhs 
as populati on is concentrated in one county, while | YY UY 
ratio of ~ rsons to car varies from 3.81 in the domi- ; 
tra r w agricultural counties of the southern lower penin- conmsonmmans GE Ea ee 
ding sala 0.75 in ‘i western upper peninsula. Rural resi- ‘ } —— : 2 
_ Ol the western upper peninsula own one automobile 1930 1931 1932 1933 1934 1935 
uate » peopl while the residents of the small urban com- — 
re Deni sul . ee agricultural counties of the lower Fic. 1. Sources or HiGHWAY REVENUE IN MICHIGAN 
a ; a whole. ¢] 0 2.4¢ persons. For the state as Showing How Michigan's Local Highways Swapped Horses in the 


ti ratio 1s one to 5.5, and the urban ratio Middle of the Depression Stream, from Local Taxpayers to Motor- 
Vehicle Owners 
687 
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. Vou. 
#0 9 reational travel among industrial employees in the 
3 ropolitan areas? How much does the rural resident us = 
a y *3 ’ . the rural, local, secondary and primary systems, ang Site sever 
gS 2 streets? How much does the urban resident tse the ci, putt ; 
3% #3 streets, the rural, primary, secondary, and loca) a = 
70 : = 3 = aS =P tems? The answers to these questions, properly an. - 
» 35 plied, will go a long way towards producing an ades ‘. proble 
system of highways. . = the lox 
6 — —* Certain inadequacies in our present highway systey — 
; : are shown up by the severe congestion that occurs ynj a 
3 * the normal peak loads of traffic on trunk-line hichwen _ 
F 50 i _ 53 and important city streets. Some part of the aecideet y lov 
g re : toll must be laid to the resulting conditions and to ¢). _ 
§ f : ments of design inherited from an earlier day, such a my 
3 40 oi ¢ [-—|*s _ inadequate sight distances and insufficient supereleys aren 
. ™™ 5. s tion. Another example of imperfect highway design « = 
: 7 $3 r the lack of trunk-line highways. In addition, existing ao 
30 § 5% — 3% secondary highways and local roads are often hand. at 
z fe capped by inadequate design, poor surfacing, and nary - 
oa 2 ia bridges. irom 
20}-— 23 4 5 ee on So much for the highway system as it is related to pres. as | 
2% ent traffic conditions. What can be foretold of the {y. de 
es ture traffic which it must serve? It seems certain tha ae 
10 — ——13 traffic volume will continue to increase, but it is probable Th 
that the dominant factor in this growth will not be jp. : 
crease in number of registrations, as in the past, but a 
Tron Unes County Roads Local Roads . rather greater use of the individual automobile ani —w 
Fic. 2. Miceace or THE Turee CLasses OF MICHIGAN RURAL enlargement of its radius of travel. In any event, bet- rece 
Hicuways COMPARED WITH THEIR SERVICE TO TRAFFIC terments and extensions of highway service are needed , w-¢ 
The 9.4 Per Cent of Trunk-Line Highways Which Produce 62.7 aw Prey vel 
Per Cent of Rural Vehicle-Miles Should Receive the Benefit of eS ee a 
Taxes in Proportion to Their Use Trunk-line highways will be located to afford th muct 


other hand, the northern third of the lower peninsula 
and most of the upper peninsula lie in the backwash of 
a spent timber industry and a declining mining industry. 
Here agriculture is for the most part tentative and un- 
profitable, and smaller industries and a rapidly develop- 
ing resort and tourist trade offer the best prospects for 
the future. 

Naturally, if Michigan is to develop an adequate high- 
way system, it must be based on these variations in the 
character of travel and must provide adequate service 
to every one of the state’s component parts and in- 
terests. Such an efficient highway system must be built 
with due consideration for the following 


shortest practicable route between important points for 
the assembling and dispersion of fast through passenger 
and freight main-line traffic. They must be adequate to 
carry the traffic that will use them, and should be de 
signed for higher speeds than the maximum at which 
comparable traffic travels today. Trunk-lines will be 
protected by grade separations, side-service roads, and 
by-pass routes through urban areas. 

Secondary highways will generally be designed to serve 
a dual purpose—as auxiliaries to the trunk-line highways 
and as the main arteries for local travel in areas not 
directly traversed by main trunk-lines. 

In the northern sections of the state, portions of trunk- 








conditions: 50 


l. The origins, destinations, and aabianelll 
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kinds of traffic. —__+__. Total Income , L a es 4 4 
+ 4 | i ead ae 


2. The volume in which it uses each 
street and highway. 

3. The speed at which its various 
elements travel under various conditions. 








































































one . ° = Available to Highway Department > 

4. The planning of new routes to aid 230 = ter Constrestion~ +—$_ QS wwTtsSs> 
in the development of the state’s natural _ aT KR QQ erred aS The 
resources. ° Sawa Reet eee 

It seems probable that the large pro- . SS WOOT S SS—SsxrV_er 
portion of recreational to total travel is (CCGG SAS APOIO. d oro 
not generally appreciated. No less an = [QQ QR Reins Fines charges SOND ION wid 
authority than Thomas H. MacDonald, " SRRRRRANRNSN SOOO Uy VI sev 
chief of the U. S. Bureau of Public >>I SSS we Us dic 
Roads, has estimated that from 70 to itt Witt: Wd Koonce to Contes GE ti, Ul stre 
75 per cent of highway traffic is gene- GUA EEN ls ln, YT, 
rated by the social and recreational mo- CALLE LEE Hy feneaaeneen dence tipo te , WM ll, 
tive, and observations made in Michigan °~j92s 1929. 1930 1931 rr — 1934 1935s I 
tend to substantiate this estimate. In Calendar Year hg 
view of the apparent importance of this Fic. 3. DISTRIBUTION OF MoTor-VEHICLE REVENUES IN MICHIGAN pro 
social recreational impulse, it seems ad- Note the Greatly Increased Amounts Returned to the Counties in Recent Years, 3° mu 

. 


visable to investigate its characteristics. 
What is the range, for instance, of rec- 


the Greatly Reduced Amounts Available to the State Highway 


Department for Construction 










No. 10 
the me wavs have been relocated and 
ident secondary highways have been 
» and cit better access to the lakes 
© the cit ic countryside. 
local sy; lary highways raise fewer 
Perly ap. _wlems than either the trunk-lines or 
adequay «neal roads. On the one hand, their 
rarely reach such propor- 
Y System, oe ag to demand special facilities, 
IS under chile, on the other, it will seldom fall 


highways 
acCident 


to raise the question of eco- 
utility. If there is any such 


d to ek. ‘sing asa norm” in highway design 
Such as " i service, it is probable that the sec- 
ereleva. sdary road comes the nearest to rep- 
design js resenting it. 

existing Local roads will continue as in the 


ost to carry each unit of traffic to or 
from its place of ultimate destination 
rorigin. They are equally important 
the channels through which inhabi- 


as 


tants of rural districts gain access to practically all 
ain that oublic, social, and economic services. 
robable lhe basic demand on such roads will be then, as now, 
t be in ertainty of service. This may be accepted as the mini- 
“ but mum requirement of any road that has the right to exist. 
le and 


Where traffic demonstrates the need for improvement, 
recently developed methods of stabilization and modern 
low-cost surfaces will afford the means for economical 
development. 

City streets will continue to provide for urban areas 
much the same services that secondary and local roads 





An O1L-AGGREGATE County Roap 


f 


{ Improvement of County and Local Roads Should 
Be Determined on the Basis of Their Use 


pr vid lor rural districts. Such operations as the street- 
"Widening and grade-separation programs which, after 
*veral years’ work, are still under way in Detroit, in- 
“icate the magnitude of the task of bringing some of these 
“ets up to the standards we have set for the future. 


MOTOR-VEHICLE REVENUES 


In 1 fom ; . . 
eee iobile days, when the use of Michigan 
Ps largely local, the property tax was an ap- 
19 ae r means of paying for a local and com- 


But as the automobile gave impetus to 
of intersectional and state-wide high- 
e broadened service was recognized in the 


nif 
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A SHore-Line Section or U. S. Rout: 2 Between St. IGNACE AND MANISTIQUE 
This Trunk-Line Highway Has Encouraged Recreational Travel in the Upper Peninsula 


participation, first of the state, and later of the federal 
government, in the costs. 

As the burden on the general funds of the state became 
heavy it was natural that a method should have been 
sought for assessing the costs of trunk-line highways 
against automobile owners. First the weight tax was 
adopted and then the tax on gasoline. During the period 
from 1905 to 1930, appropriations from general funds, a 
bond issue, and (later) revenues from the two motor- 
vehicle taxes paid for the trunk-lines, while local levies 
continued to pay for roads whose service was still recog- 
nized as local in character. This dual system provided 
ample highway revenues in most parts of the state. 

The depression broke this balance; a stringency de- 
veloped in local finances in 1930, growing rapidly more 
intense. The hardest-hit of the smaller units as far as 
highway finances were concerned, were local road dis- 
tricts. In some cases these districts were loaded with a 
considerable burden of highway taxation but in others the 
debt burdens had been incurred in exploiting a current 
boom in land values. In Michigan, the relief of such 
situations was the starting point for a revolution in the 
financing of highways. By 1935, when the revolution 
was completed, the motor-vehicle revenues had become 
the principal source of support of all highways, and 
practically the sole support for rural highways. A few 
percentages will show what has happened. 

In 1930, as shown in Fig. 1, motor-vehicle revenues 
made up only about 35 per cent of all highway funds 
raised in the state, but in 1935 the proportion had in- 
creased to 61 percent. In the same period the contribu- 
tion of property taxes to highways shrank from more than 
57 to less than 22 per cent. Between 1930 and 1935 the 
property taxes in urban communities as a whole suffered 
a shrinkage of 50 per cent, but during the same period, in 
the rural sections of the state, a sweeping decline of 90 per 
cent practically ended local contributions for highway 
purposes. The process by which motor-vehicle revenues 
were thrown in to fill this gap consisted in transferring to 
the counties all the weight-tax revenues and $6,550,000 
of the gasoline-tax revenues. At the same time, the 
former township roads were merged with the county 
systems. 

The full significance of this wholesale readjustment is 
manifest when a comparison is made of traffic volume 
and financial support. Although the county and local 
roads carry only a little more than 37 per cent of the 
vehicle-miles produced on rural highways, (Fig. 2), they 
are the situs of the expenditure of more than 60 per cent 
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Drive ALONG LAKE St 


his Boulevard Type of Road Consists of Two 27-Ft Pavements, with a 22-Ft Landscaped 
Strip Between, Centered on a 120-Ft Right of Way 


of the motor-vehicle revenues (Fig. 3). At the same time, 
the primary system which carries nearly 63 per cent of 
rural traffic, receives less than 40 per cent of these reve- 
nues. Furthermore, various deductions made from the 
share of the primary routes reduce the actual amount 
available for construction and maintenance of the system 
to less then 30 per cent of the total motor-vehicle reve- 
nues. When it is remembered that it is travel on the 
primary system which produces these revenues, fears for 
the future of highway development are fully justified. 
Despite the fact that the Michigan legislature has re- 
cently made available from the general funds $5,000,000 
additional for use on the state trunk-line system to par- 
tially replace the motor-vehicle revenues transferred to 
local units, there is vital need for a sound and permanent 
basis for the allotment of these revenues. A large ex- 
penditure will be required over a period of years to bring 
the various types of highways up to even a tolerable level 
of adequacy, and motor-vehicle revenues will be insuffi- 
cient for this purpose if, as at present, they are dissipated 
over the entire road mileage of the state. Well-sustained 


The Express Road and the Highway System 


By Joun S. CRANDELL 


Member AMERICAN Society or Crvit ENGINEERS 
Proressor, Highway ENcIneerinc, University or Itirors, URBANA, ILL. 


S far as I know, the first attempt to build what may 

be termed a modern highway in America was the 

Grand Boulevard and Concourse in the borough 

of the Bronx, New York, N. Y. It was designed at the 
beginning of this century with a total width of 182 ft, 
and completed (for the time being) about 1907. It con- 
sisted of sidewalks along both edges, a carriageway ad- 
joining each sidewalk with a grass plot between, a grass 
plot planted with trees and shrubs on the inner sides of the 
carriageways, and a center section of considerable width 
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CLarr, Near Derrort, MIcH. 
































highway service and fair, 
to automobile owners 4... 
that until the Major roa, 
are adequately improved ~ 
bulk of motor-vehicle evennes 
should be devoted to “ee, 
highways which carry the 
of the traffic. : 


demand 


those 
bulk 


PLANNING FAIR ALLOCATiog 
OF REVENUES 
_Trunk-line and secondan 
highways must be determines 
on the basis of which best 
meets the requirements of 4) r 
users, both urban and mya = 
taking into account traffic ust 
volume and revenue produc. I 
tion. Once determined, they 
highways should be improves 
as rapidly as possible wit; 
practically the full resouroes 
of the motor-vehicle taxes 
Such a determination wi 
necessarily exclude a consid 
erable mileage of streets anj 
roads. If any motor-vehick 
revenue at all is allotted to 
these local streets and roads, it should not be greatly 
excess of the amount they generate. Some form of ge: 
eral tax should pay the bill for any further needed im 
provementson them. The improvement of urban streets 
with motor-vehicle funds should not take place unti 
trunk-line arteries in and near cities are completed 
Highway planning, however, is not a mere matter 
allocating revenues on the basis of counted vehicle-miles 
The development of the recreational, agricultural, or 
other resources of certain areas may depend upon th 
provision of adequate highways, and such factors must 
also be given weight in the determination of where high 
ways are to be improved or extended. 
The broader and more fundamental function of trunk 
line and secondary highways can only be fulfilled if a 
penditures for their improvement and support ar 
brought into line with their service to traffic and ther 
contributions to highway revenue. That policy, i tt 
is based on sound facts and unbiased judgment 
be firmly established as the corner-stone of the highwa) 
of the future and as the auto-owner’s bill of rights 


High fills were made ust 


designed for fast horses. 
Since these 


keep the grades almost negligible. - 
would have made, and in many cases do make, de ns ef 
streets, the principal cross-roads pass under the boul 
vard, and on the whole, the concourse was almos 
“limited” way. 

About the time that the concourse was ee 
days of the trotting horse were over. For many }°" 
the center roadway of 66 ft remained an earth road 
where thousands of Bronx babies were whee! d about 


finished, t 
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lators. The mo- 
i taken over the 
ch were of ma- 
e-treated with 
ind back of the 
: was still in truck 
almost over- 
d way changed 
| thoroughfare; 
.dway was paved 
isphalt;: and tre- 
rdes of motor cars 
th directions all 
| night. 

story of the con- 
presented be- 
es to show what 
rv of other bou- 
rds and express highways. 
r W. Dean, M. Am. Soc. 
: recent article in En- 
Vews-Record (Vol. 
‘9. 25) suggests a ‘‘suffi- 
set-back of all buildings 
, through highway, so 
irea will be left beside 
sufficient depth 
to permit vehicles 
main highway at 
their usual speed and 
m to slow down within the parking space at one 
By this means he would refrain from prohibiting 
s entering along such roads, but would attempt to 

safety of drivers using the highway. 




















The Viaduct Over 


ALUE OF THE EXPRESS HIGHWAY 


utes should skirt the edges of intensive de 
Yet, as Mr. Dean correctly observes, it is 
re intensive development skirts the edges of 
What can we do about it? What 
These and other questions 
than passing interest to us. We are about 
e sums of money on such schemes, and we 


know whether or not they will benefit us 


hwa\ 


nations done? 


irs ago my office was located in New York 
lowest tip of Manhattan Island. Occa 

| would ride uptown to 42nd Street with a col- 
who frequently drove to and from the office. The 
uired never was less than 45 minutes, and often 
uur, yet the distance is less than four miles. 

se days the elevated express highway has been 
West Street. Last year I traversed the same 
e same hour of the day, in nine minutes. 
was not a nervous wreck when I reached 
is I had invariably been on previous 


tempt to drive to Philadelphia from down 
Che time consumed in reaching New 
lson River ferry and the regular highway 
two hours and seven minutes, although 
nly about 12 miles. Now, with the ex 
ia the Holland Tunnel, and the elevated 
the New Jersey meadows, the time re 
i trip is about 20 minutes. 
remembered that these express highways 
ructures along which it is not possible for 
ree its way. There are ramps to and 
| highway to the roadways beneath, and 
vishes to buy a stamp or a drink he must 
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the Railroads Is 100 Ft 
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VIEW OF THE Fort SuUPER-HIGHWAY IN DETROI 


Wide and Carries an SU-Ft Pavement 


leave the express highway and make his purchases else 
where. But the average thinking man feels certain that 
the express highway will serve him better than any other 
type he has ever heard of. He knows that the express 
train is faster and more comfortable than the local, and 
he would like an opportunity to drive on a roadway 
where there are no intersections at grade, where he may 
“hit it up” if he wants to, and where he will be unusually 
safe. 

But where, you may ask, should the express highway 
be built? Who can and who should pay for it? Should 
it be an express toll road, or should it be free? If the 
small town needs one and cannot afford to pay for it, 
should the state or the federal government be forced to 
shoulder the cost? These are difficult questions to an- 
swer. Perhaps we can get a better perspective if we jour 
ney overseas to find out what other nations are doing. 


THE ITALIAN AUTOSTRADE 


The American tourist who takes his car to Italy is im 
mediately impressed with the general excellence of the 
road system, and he is overjoyed to travel on the very 
modern autostrade (roads for fast motor-traffic only) of 
which he will find nearly three hundred miles. For the 
most part, toll is charged on these roads, amounting to 
about a cent a mile. Motor traffic only is allowed on the 
autostrada, which is really an express highway, and is 
constructed very much like a railroad. Land is acquired 
by purchase. As a rule each aufostrada is given in con 
cession toa private concern which receives assistance from 
the government and from interested organizations. 
There are no grade crossings with highways or railroads 
on the autostrade. 

Quoting from my article, ‘A Touring Engineer's Im- 
pressions of the Roads of Italy’’ (Engineering News 
Record, November 14, 1935), ‘The autostrade very much 
resemble the drives of the Westchester County Park sys 
tem, New York. The pavement is from 26'/, to 33 ft 
wide, in general, although the Milan-to-the-Lakes auto 
strada is 46 ft wide. Grades are usually less than 3 per 
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cent. Vertical curves provide adequate sight distance 
even at very high speeds. Alinement is excellent... . 
Connection is made with other through routes at impor- 
tant intersections, but the aufostrade enter no cities or 
towns directly.”’ 

This description gives an idea of what Italy has been 
doing in the past ten years, for the work began in 1928. 





Showing the Docks and Traffic Incidental to Shipping, 
with the Boulevard in the Background 


WATERFRONT SCENES IN ALGIERS, Port oF FRANCE 


‘Bridges carrying traffic over the autostrade are generally 
of sufficient span to permit of the autostrade pavements 
being widened when necessary. . . .Tunnels are not un- 
common on some of the routes. . . .The pavements are 
either portland-cement concrete about 8 in. thick, or 
asphaltic concrete on a Telford base. . . .There is usually 
a grass or a gravel shoulder about 3 ft wide on either side 
of the pavement.”’ 

On these autostrade there is no speed limit. There 
really need be none, for traffic is light, and the way is 
straight. There are, of course, chances of head-on colli- 
sions and side-swipes, for none of these highways is of the 
dual-lane type. But with the present traffic conditions 
and the width of the traveled way there is practically no 
danger. 

It will be noted that Italy has let out these express 
highways as concessions to private companies. The 
length of life of these concessions is fifty years, after 
which the highways revert to the state. It is much the 
same as if our old toll-road companies had been com- 
pelled to turn over their roads in good condition to the 
various states after a half century of use. There are, 
however, three of these roads which are the property of 
Italy now, and on which there is no toll. These are short 
stretches. 

There is also a truck highway in Italy, extending from 
Genoa to Serravalle and Scrivia. It was built so that 
there might be easy communication from the seacoast to 
the inland towns in the region of Genoa. It is 50 km 
long, has 11 tunnels and 30 bridges, and is wide enough 
for two lanes of trucks going in opposite directions with a 
central space for smaller vehicles. Please observe that 
neither the express highways nor the truck road is built 
with local capital. The small town is not charged for the 
benefits that come to it through the location of these 
highways. 


EXPRESS HIGHWAYS IN GERMANY 


Germany has not been far behind Italy in the con- 
struction of express highways. I had the opportunity in 
1935 of visiting several hundred miles of these roads, 
both completed and under construction. Robert B. 
Brooks, M. Am. Soc. C.E., has written an interesting 
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Vou No. x 
account of the international highway acrs< Bur 
(Crvu. ENGINEERING for February 1937). By; Germans 
is building far more than this one highway. |» fact ch, 
is at work on a network of 4,375 miles of ex Ary 


ae ‘ , press hich. 
ways, and when these are finished it will be found that all 
at 


parts of the Reich are connected by a new system of high 
speed roads designed for a maximum of 112 mph, ~~ 


=. 


Showing Ramps and Stairs to the Boulevard. Heavy 
Trucks Are Not Allowed on the Boulevard 


These are dual-lane highways, with a parkway 5 » 
wide between the lanes. The lanes are each 7.5 m wick 
and there are shoulders on each side 1 m wide. In som 
localities bicycle paths have been added, but they ar 
for the most part motor-vehicle express highways. Th. 
bridges are huge, resembling railroad rather than high. 
way structures. The pavements are, in general, port 
land-cement concrete 10 in. thick laid on a 12-in. ma 
adam base. I am told that the 1937 type is not so thick 
but I have no verification of this. 

Quoting from my article on ““German Superhighways 
(Engineering News-Record, Vol. 117, No. 9), “Toll wil 19] 
not be charged at first, although motorists have been told por 
that later on toll charges may be expected. The total 
cost will be about a billion dollars. . . . The new highway 
system and the national railroad system are under the rap 
same management. This was, perhaps a shrewd ster hi 
forward, since it does away with jealousy and managerial 
warfare.” 

Care has been taken to preserve the natural beauties 
of the landscape. There are no grade crossings of an) 
kind. These express highways do not enter the towns 
but by-pass them. Grades are not to be over 5 per cent 
except in a very few instances where steeper grades ar 
encountered for short distances only. Curves are super 
elevated up to 6 per cent. 

Land that is not in possession of the state is bought at 
market value for these roads. A special company con 
trolled by the government will supply all the filling sta- 
tions on the new roads, turning in its profits to the state 
The work is being financed by taking up credits and 5) 
using the doles which would have been paid to the unem- 
ployed. These doles amount to 35 per cent of the mone} 
spent. Again, as in Italy, the towns abutting on the « 
press highways are not taxed for the benefits they obtain. 

Essentially these express highways both in Italy anc 
in Germany are military roads over which all forms ( 
military transportation equipment can be rushed at ut 
believable speed. A map of the country will show 40¥ 
strategically these highways have been placed ae 

What of the place of the express highway im 4 moot” 
road system? We see that in two foreign countries * 
express highway is undoubtedly built for protection ®™ 


\ Oo. IC 


.. Has this any bearing on our own case, 
build solely for peace purposes, if at all? 
have built some short sections of express 


ct, sh i > 

$ hick. -vs here and there, but no federal express-highway 
hat all | put into execution whereby the entire na- 
f hich. , brought closer together. 


that our large cities will and must construct 


This Beautiful Drive Skirts the Mediterranean 

















express highways leading directly into them. If they do 
+ then they will be like the towns in the railroad era 
that lost business because they were only on a spur of the 
some line. The improvement of this type which St. Louis is 
undertaking will bring added wealth to it. There are 
h many other cities that would be improved by such high- 
high ways. One has but to think of Pittsburgh, Milwaukee, 
Cincinnati, Boston, and a dozen others. Chicago has 
talked about such a project for years, but nothing has 
me of the talk yet. 

Do we need military roads? With due deference to the 
pacifists, we do! Many will remember our troubles in 
17-1918 when we tried to use the highways to trans- 
port only a comparatively small number of empty trucks 
irom Detroit to New York for overseas service. Today 
we are not so badly off, yet if we had a war and needed 
r the rapid transport of our resources we would find that our 
highways are hopelessly out of date as compared with 
those of either Germany or Italy. Express highways 
an serve the purposes of both peace and war. It is my 
pinion that our military advisers should push this proj- 
ect to its ultimate completion. 

[he present younger generation probably does not 
xnow the meaning of the word “‘preparedness’’ which was 
eard everywhere twenty years ago. Many of the older 
generation have forgotten all about it. I suggest that 
ve all think of it, act on it, and really prepare highways 
I _ troops and supplies can be carried in case of 


ADDITIONAL ADVANTAGES OF EXPRESS ROUTES 
Who is there who does not daily wish that he could 


rive his car on a roadway free from trucks and buses? 
‘he express highway would do away with such com- 
, paints Irom this source, because passenger cars and 
. ‘ would be segregated. It may be that in some 


“iis OF Gesign, passenger cars only will be allowed and 
ueks anc busses will be obliged to travel other routes. 
1 OM es of express highways there will be lanes 

“* aside lor the different classes of traffic. 

€ are using our highways today for rapid travel, and 

i man who is driving to get somewhere 
sale, easy driving on well-marked roads 
an early arrival at his destination. Ex- 
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press highways will serve his need; no other type is so 
satisfactory. 

I believe that the up-to-date business man in this 
country no longer wants to force outside traffic through 
his town on the chance of making a sale or two. I say 
this in spite of the fact that I am living in a small town 
where a few of the business men think that any attempt 





The Drive Resembles an Express Highway in Many Respects 
Two VIEWS OF THE RIVIERA DRIVE 


to by-pass the town is a political deal. There will be 
some attempt made by these misguided individuals to 
defeat the express highway idea, but then we must expect 
opposition from the few; the others will help us put the 
scheme through. 

We need express highways—not only close to our large 
cities, but also up and down and across our land. It is 
true that in the states west of the Mississippi, excluding 
California, there is not enough traffic to warrant the 
expense of such a scheme, but this does not mean that 
now is not the time to acquire land for the subsequent 
building of these roads when the need arises. In built-up 
sections of the country it is going to be costly to obtain a 
right of way sufficiently wide for a well-designed express 
highway, but the longer we wait the more expensive it 
will be. Also, the longer we wait the more expense is 
being incurred by the motorist. 

Many centers of population in the East should. be con- 
nected by adequate express highways. I suggest a line 
from Portland, Me., passing close to Boston, New Lon- 
don, New Haven, Bridgeport, New York, Newark, 
Trenton, Philadelphia, Wilmington, Baltimore, Washing- 
ton, and Richmond, to Raleigh. Another should stretch 
westward from the New York region to Chicago, and on to 
Omaha. There should be yet another from Philadelphia 
and Washington through Pittsburgh and the Ohio River 
valley to St. Louis. Several more are needed around 
the New York, Philadelphia, Boston, and Washington 
regions in the East, and the Cleveland, Pittsburgh, Cin- 
cinnati, Chicago, Milwaukee, St. Louis, and similar 
regions in the Middle West. These are but the start. 

Of course, it may be that by the time we have con- 
structed these express highways we will no longer need 
them because all we will have to do at that time will be to 
press a button, and television will connect us immediately 
with our destination, so that we will not need to go any- 
where. However, while we are waiting for such changes 
to take place, it would be well to start active construction 
of adequate express highways for our own day and age, 
with a look toward the future. 

The express highway is worth all its legitimate cost if 
it is located with skill. It saves time, tempers, and 
lives. The longer we delay, the more expensive these 
highways will be. 














Ore-LOADING 


Dock at DuLUTH-SuUPERIOR WHERE A FREIGHTER CAN BE LOADED IN TWENTY MINUTES OR Less 


Transportation on the Great Lakes 
History and Present Status of a Major Inland Waterway 
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nomic history of the United States 
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N a single year, more tonnage has 
passed through the canals between 
Lake Superior and Lake Huron than 
through Suez and Panama combined. 
This fact alone well illustrates the tre- 








Later the same principle caused the 
development of the steel industry ir 
northwestern Indiana. Meanwhik 
the demand for coal in the upper 
Lake states was met by the fields 





and Canada. It was only when 
Wolfe cut the root of French water 
transportation by the capture of 
Quebec in 1759 that ‘““New France” 
became British territory. In the 
American Revolution, water trans ent 
portation available to the British 
from Quebec and Montreal came 
near to causing us disaster. In 
1813, had not control of the Lakes 
been regained after the first reverses, 


status, of 


our great iron-ore deposits might have been lost to Canada. 


By 1830 the Erie and Welland canals were completed, 
and a daily boat line was running between Buffalo and 
Detroit. These transportation links greatly expedited 
the settlement of Michigan, Wisconsin, and northern 
Illinois 

Naturally, the early commerce on the Lakes was in 
grain and lumber, from the west, and in manufactured 
goods from the east. Soon, however, copper and silver 
began to be mined in the Lake Superior region, and in 
1844 iron ore was discovered near Marquette. Through 
commerce from Lake Superior was blocked by the rapids 
in the St. Marys River until 1855, when the state of 
Michigan constructed a canal with locks at that point. 
Duluth and Superior quickly developed as supply points 
for lumbermen. In 1871 wheat began moving from 
Minnesota by lake, and rapidly thereafter these ports 
became the outlet for grain from that state and from 
North Dakota and Montana. 

During the great era of railroad building that followed 
the Civil War, the demand for iron was met by the 
building of furnaces in the area between Lake Erie and 
the Monongahela, where ore by lake and coal by rail and 
river could be brought together quickly and cheaply. 
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mendous importance of the Great Lakes 
waterways in the industrial and com- 
mercial development of the United States. 
In the present article, General Tyler 
traces the history, and describes the pres- 
) Lake 
original comprehensive paper, of which 
this is a brief summary, was given before 
the Waterways Division session at the 
1937 Annual Convention of the Society. 















of western Pennsylvania, West Vir 
ginia, Kentucky, and Ohio, from 
which the commodity was trans 
ported at low cost by a combined 
rail and water route. 

Coming down to the years of th 
World War, we find the great sys 
tem of Lake and rail transportats 
meeting every requirement of the 
emergency. As long as our iro 
mines on Lake Superior last, the 
transportation system built around water carriag: 
the Great Lakes will continue to be one of the greatest 
elements of our military strength. 


His 


commerce. 


CHANNELS AND HARBORS 


In its original condition, each of the Great Lakes 
afforded easy navigation, but connecting channels wer 
inadequate. The Welland Canal (1829) provided navi 
gation between Lake Ontario and Lake Erie, and the 
first canal at Sault Ste. Marie (1855) connected Lakes 
Huron and Superior. ; 

There were almost no natural harbors of commercia 
value along the American shores, so Congress early bega! 
to authorize the improvement of channels and the co! 
struction of harbors by the War Department. Among 
the earliest works may be mentioned those of Ene Har- 
bor, begun in 1824; Lorain, Cleveland, and Buffalo (a 
before 1830); and Chicago, 1833. In this work = 
federal government limited itself to providing entrane 
channels; the municipalities and vessel operators | 
care of the channels inside the jetties. 

By 1869 vessels had so increased in size 
that the need of outer breakwaters to afford 
was apparent. Timber cribs filled 


and number 
anchorages 


t wert 


with stone 








No. 10 


nstruction for the earlier breakwaters, and most 
m now capped with concrete—are still in service. 
m these modest beginnings, designed to meet im- 
; eds, steady progress has been made. At the 
me the Lake system consists, in addition to 
arbors, of down-bound connecting channels 
re in depth, from Duluth-Superior and from 
Ogdensburg on the St. Lawrence (with 14-ft 
nnels the Canadian canals to Montreal), and up- 
ond channels 21 ft deep. The New York State Barge 
| and the Illinois Waterway are important connect- 
- links to the east and south. The locks at the Soo 
Sault Ste. Marie) and on the new Welland Canal can 
mmodate the largest boats in the Lake trade. 





TYPES OF SHIPS IN USE ON LAKES 


it has been impracticable to provide depths for Lake 
navigation equal to that at ocean ports. Channel and 
arbor depths have limited the draft of vessels; dock 

yipment has limited their beam; and safe handling in 
-estricted waters has limited their length, although the 
moderate height of storm waves has permitted ratios of 
length to beam and to depth greater than in ocean prac- 
tice. As a result of all these factors a bulk freighter has 
been developed with large rudder power, which can carry 
.bout as much on a 22-ft draft as large ocean vessels can 
arry on 30 ft or more. 

[ypical Lake bulk freighters have over-all lengths 

m 280 to 600 ft, and beams from 40 to 64 ft. Their 
arrying capacity on a 19-ft draft ranges from 3,000 to 

2,000 short tons. They are usually constructed with 
the deck house and high bridges forward; a cargo hold, 
without bulkheads; and a coal-burning power plant aft. 

{mong other special types of vessel in use on the Lakes 
should be mentioned the self-unloaders, of which 65 were 
n operation in 1936. Most of these vessels are of the 
usual ore-and-cargo-handling types with cargo hoppers 
installed in their holds, discharging onto belt conveyors 
and through a bucket conveyor onto a belt conveyor 
arried on a long boom. Some of them can place their 
loads as far as 115 ft from the ship’s side and at an eleva- 
tion of 65 ft above deck level. 

[here are also several ‘‘automobile carriers,’’ converted 
irom bulk freighters by the addition of between-decks 
und elevators. One of these is a pioneer in a unique 
transportation plan—the carrying of 
loaded truck trailers. 

lanker tonnage now constitutes one 
| the important items of traffic. No 
udividual type of vessel has been de- 
‘eloped in this trade except the light- 
irait tankers designed for use on the 
New York State Barge Canal. 

In LSS, the total numberof American 
essels on the Lakes (exclusive of canal 
oats) Was 2,943, with a gross tonnage of 
*04,000, averaging 178 tons per vessel. 
1 1935 there were 550 American vessels 
| 1,000 gross tons and over, with a 
gross tonnage of 2,575,000. Canadian 
vessels of similar size numbered 285, 
with a total gross tonnage of 734,000. 


AIDS TO NAVIGATION 


‘arious departments of the govern- 
ment assist in providing aids to naviga- 
on on the Great Lakes. The U. S. 
War Department) pub- 
ps up to date general navi- 
| each of the Lakes, and 
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detailed charts of all harbors and connecting channels and 
of the St. Lawrence River from Lake Ontario to the Inter- 
national Boundary. It is also constantly engaged in 
sweeping for shoals and wrecks, and in making observa- 
tions of Lake levels and river discharges. The Bureau of 
Lighthouses maintains a most modern system of lights, 
radio beacons, fog signals, ranges, and channel buoys 
throughout the American waters, and the Canadian 
Government performs a similar service on the other side 
of the boundary. The U.S. Coast Guard maintains a sys- 
tem of life-saving stations and a fleet of cutters and patrol 
boats for the enforcement of federal laws and for assist- 
ing vessels in distress. The U. S. Weather Bureau oper- 
ates a system of storm-warning stations and forecasts 
for the Lakes region especially applicable to navigation. 

Maintenance of channels and harbor works and the 
construction of new works is the responsibility of the 
War Department, and is executed through five district 
offices supervised by the Great Lakes Division office in 
Cleveland. 

There is nothing remarkable about the package-freight 
terminals on the Lakes. The bulk-freight terminals, 
however, are unusual in their mechanical equipment, 
capacity, and efficiency, as witness the record of loading 
12,508 gross tons of ore in 16'/, minutes, and unloading 
12,009 tons in 2 hours and 25 minutes. In general the 
terminals have been installed by the railroads and are 
supported by adequate and well-laid-out storage and 
switching trackage. The efficiency of Lake transporta- 
tion is due to the combination of economical water haul 
with highly efficient terminal and railroad operation. 

VESSEL OPERATORS AND CREWS 

The Lake Carriers’ Association was organized in 1892. 
Its purposes were to establish and maintain assembly 
rooms for the seamen; to help to establish and maintain 
aids to navigation and improvements in channels and 
terminal facilities; to establish and maintain amicable 
relations between employers and employed; and to 
provide for the prompt and amicable adjustment of mat- 
ters affecting shipping. 

The success of the Association in accomplishing these 
purposes has been remarkable. It has demonstrated 
how an association can be of great service to an industry 
by studying its problems, improving the conditions of its 





In Goop YEARS, TONNAGE THROUGH THESE Locks ExceEps THAT THROUGH SUEZ AND 
PANAMA COMBINED 


A View of the Installation on the St. Marys Falls Canal, Michigan 
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A Battery or AvuTomMaATIcC Ore UNLOADERS AT CLEVELAND 
Over 50 of These Machines Are in Use on the Great Lakes 


employees, and presenting facts to the government 
agencies with which it has to deal. In certain cases the 
Association has expended its own funds for dredging, and 
for establishing and maintaining lights, buoys, and light 
ships when the government was not in a position to do so. 
It has established a welfare plan for the benefit of sailors; 
it maintains an excellent library and exchanges books 
with its vessels; and through its technical committees 
it is constantly working for safer and better operation, 
and better maintenance and construction. For twenty 
years it has conducted schools, in the closed season, for 
wheelsmen and oilers in its fleet desirous of advancing to 
officership, and for officers desirous of a raise in grade. 


FREIGHT AND PASSENGER TRAFFIC 


rhe efficiency of any system must be judged by the 
results. So let us look at the record of the volume of 
commerce on the Great Lakes and the cost of water 
transportation. The freight passing through the canals 
at the Soo, which is the best index of Lake transporta- 
tion, was only 14,500 tons in 1855; the 500,000-ton mark 
was passed in 1870; in 1876 more than a million tons 
went by this route; and the peak was reached in 1929 
when more than 92 million tons passed through the locks. 

During the decade 1926-1935, the average net cargo 
tonnage of United States ports on the Great Lakes was 
114,837,300 short tons. Net traffic in 1936 amounted 
to more than 138,100,000 net tons, valued at over 
$1,893,000,000. 

Passenger traffic at the United States ports now con- 
sists largely of ferry passengers, and during the decade 
1926-1935 averaged over 19,000,000 persons per year. 
Some idea of the traffic on the connecting waterways of 
the Lakes can be had from the following figures. The 
Welland Ship Canal, in 1935, showed a movement of over 
8,500,000 tons; the New York State Barge Canal 
traffic in the same year amounted to almost 4,490,000 
tons; and traffic on the St. Lawrence River canals in 1933 
totaled 6,870,000 tons. 

The territory tributary to the Great Lakes is the most 
important grain-producing district in the world. The 
peak year in grain shipments from upper Lake ports was 
1928, when more than 572,000,000 bu were shipped. 
The natural flow of grain has of course been from west to 
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east. However, some westward mov 
ment has taken place in recent “a 
In 1935, the total west-bound — 
ment from Buffalo and St Lowe 
River ports was in excess of 7.200 jy 
bu. Some of this grain even reache 
Duluth-Superior. During th a 
season Chicago received 275,000 by of 
corn from Buenos Aires by way of New 
York and the Erie Canal to Buffalo. 

Over 1,600,000,000 tons of Iron ore 
have passed down through the St. Marys 
Falls Canals since 1855. In 1936, ti, 
ore movement by Lakes was 50,176,(y) 
short tons. In the same year, 44,000 (yy 
net tons of bituminous cargo coal wer: 
carried, which was 6,000,000 tons more 
than had ever before been moved on the 
Lakes in a single season. Limestone js 
another important item in Lake com 
merce. In 1936, 12,080,000 net tons 
were transported. 

A general idea of the cost of Lak 
transportation can be had from the 
following figures: Ore, from Duluth. 
Superior to Erie ports, including ter 
minal charges, $0.98 per ton; coal, from Erie ports t 
Milwaukee, $0.50 per ton; and grain, from Duluth 
Superior to Buffalo, 1°/, to 3 cents per bu. 

The total expenditures for new work by the War 
Department on the channels, canals, and harbors of th 
Great Lakes to June 30, 1936, was $188,083,000. It has 
been estimated by engineers outside the government 
service that the savings in freight charges due to water 
transportation on the Lakes are considerably in excess of 
$200,000,000 per year. 

The existing system of industry and transportatio: 
which has been built up around water carriage on the 
Great Lakes is the result of the cooperative efforts of the 
federal government, the railroads, industries, munici 
palities, and vessel owners and operators. At all times 
the navigation and terminal facilities provided have been 
reasonably adequate; yet they have never been overbuilt 
nor has money been spent extravagantly far ahead of 
requirements. An examination of the record impresses 
one with the fact that the present results have been o! 
tained by the application of good engineering practic: 
and sound business judgment, and by planning for th 
future only as far as definite benefits could be foreseen 





GRAIN SHIPMENTS FROM Upper Lake Ports Have Exceeo® 


HALF A BILLION BUSHELS A YEAR 
Grain Elevator at Duluth-Superior 




























































~ T Straits Brid 
~ (he Proposed Mackinac Straits Bridge 
ence 
1,000 Reviewing Studies Made of a Physical Connection Between Michigan Peninsulas 
van By James H. Cissev 
uu of MemsBer AMERICAN Society or Civit ENGINEERS 
New Proressor OF STRUCTURAL ENGINEERING, University oF MicuiGANn, ANN Arsor, Micn. 
L ore IVIDED by the Straits of [] NIQUE among the states in its geo- Fowler having been terminated with 
larys Mackinac into two peninsu- graphical form, Michigan consists the rejection on July 18, 1935, of 
, the las (Fig. 1), the state of of two peninsulas separated by the the PWA application relating to his 
5,000 \ichigan feels the need for a means Straits of Mackinac, four miles across plan, Francis C. McMath, M. Am. 
),000 > communication between them. at the narrowest point. In 1923, in Soc. C.E., was engaged to prepare 
were \Ithough the problem of bridging order to develop the upper peninsula, the such data on a direct crossing as 
more ‘he Straits has been discussed inter- sfate initiated a ferry system across the would be necessary for a new appli- 
n the mittently for probably more than Straits, but the growth of this system has cationto PWA. The writer served 
Me is sity years, this matter probably failed to keep pace with increases in high- as consulting engineer for this part 
com- érst received serious consideration way traffic. Consideration has accord- of the work. The new application 
tons » 1920, when the need for extensive ingly been given to a project for construct- (for the proposed direct route 
highway development throughout ing a bridge or a tunnel from Mackinaw shown in Fig. 2) was submitted to 
Lake the state had become clearly evi- City to St. Ignace. The great depth of PWAon September 7, 1935. It re- 
the lent. Atthat time the late Horatio water and the extreme length of the struc- quested a loan of 55 per cent anda 
luth- S Earle, highway commissioner, ure required will make the undertakinga grant of 45 per cent of the esti- 
_ ter. suggested a submerged floating tun- very difficult one no matter which of the mated cost. 
ts to vel and invited discussion of its various plans may be adopted, although On December 23, 1935, following 
luth- ieasibility and advantages. A _ a bridge rather than a tunnel connection a request by President Roosevelt, 
’ counter proposal was made by appears more practicable. The ac-_ the chief of engineers, U. S. Army, 
War CE. Fowler, M. Am. Soc. C.E., companying article, abstracted from reported on the proposed bridge in- 
t the consulting engineer of New York Professor Cissel’s address of July 23, formally as follows: The construc- 
t has City, who suggested a series of 1937, at the Detroit Convention of the tion of the bridge on the direct line 
000 causeways and bridges starting at a Society, briefly describes the development proposed, appears to be entirely 
water point near Cheboygan and proceed- of the two principal bridge studies which feasible; it will unquestionably be 
mS OS ing via Bois Blane Island, Round have been made for the project. of great public convenience in facili- 
Island, and Mackinac Island to tating communication between the / 
a 3 St. Ignace (Fig. 2). There were no further developments peninsulas; and there is a reasonable possibility that 
Ane at that time. In 1923, however, in response to the the revenue from tolls will meet the carrying charges of 
Ht the growing demand for better facilities, the state inaugu- the loan requested. However, PWA disapproved the 
nec rated a highway ferry service. 
an In 1928, after some limited studies, the highway de- [ = — —_—-<— — ] | 
built partment concluded that it was feasible to build, for ke ) \ | 
dof about $30,000,000, a highway bridge to be operated as a +) { \ 9 | 
wb private toll bridge, directly across the Straits from >. eS & © My ) ) ole | 
ak Mackinaw City to St. Ignace. Although negotiations Scole of Mites SS og} , 
ond were undertaken and partially completed for the financ- At XK ) Le 7 
> the ing of such a bridge, the project was finally dropped. } UPE» | 
Ay _Early in 1934, however, the state legislature created Zs “® — . y 
. the Mackinae Straits Bridge Authority of Michigan and Y Me Socme ? € 
empowered it to investigate the feasibility of constructing Y_ “ee a Sault 
a bridge to connect the peninsulas and to issue and sell | "RE : LESS oy, SR — 
‘ie necessary revenue bonds and fix and collect the Wronwood “eee PG 
necessary tolls. In April 1934, Governor Comstock uestieanll ’ dackina Cheboygan 
appointed S. T. Stackpole, Otto W. Lang, and Patrick H. WY, naa , Alpena 
Kane as members of the Authority, with Mr. Stackpole Menominee) id ' 
serving as chairman. —_ & Ly RON 
The Authority immediately engaged the services of = Lciyt Y, 
‘harles Evan Fowler as temporary chief engineer. The 2 Re Yi 
plan developed by Mr. Fowler (as described hereinafter) = Pee ene | 
lollowed closely the one proposed by him in 1920, and in tw | Grand \” Flint ZA. 
August 1934 the data were arranged in proper form and Madi \ a ms Detroit g 
submitted to PWA with a request for a loan of 70 per aie ke “Pac J 
‘ent and a grant of 30 per cent of the estimated cost of sis Matias Panton EOF Dk, age ERIE 
__. Project. This application was formally disapproved Rapids } 
by PWA on July 18, 1935. : Joliet it om | 
. e He neon many objections to the proposed oe “i = | 
DED po oe eee brought to the attention of the Authority. | — 
result, the Authority continued its studies and ulti- = . nrereenene 








mately reac} 
x th 


| . . . 
feasib! | the conclusion that a direct crossing WaS Fic. 1. HicHway Map oF MICHIGAN, SHOWING NECESSITY FOR 
asibic and preferable. The services of Mr. TRANSPORTATION FACILITIES AT THE STRAITS OF MACKINAC 
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Strate Ferry-Boat The Straits of Mackinac 


Chis Boat and the St. Ignace Have Been Lengthened Twice and 
Upper Decks Added to Increase Their Capacities 


latest application on September 158, 1935, and nothing 
further has been done in developing the project. 


DEVELOPMENT OF STATE HIGHWAY FERRY SYSTEM 


The present ferry boats, St. Ignace and Mackinaw 
City, were purchased by the state in 1923 and lengthened 
in 1923 and 1927. An additional boat, The Straits of 
Mackinac, was placed in service in 1928. To provide 
still greater capacity, upper decks were later added to all 
three boats and elevators were installed on the docks for 
loading purposes. The state-owned boats operate from 
about April 15 to December 15. The schedule varies 
with the time of year and the volume of traffic. About 
one hour is required for the trip across the Straits and, 
with three boats operating, hourly service can be pro- 
vided. The total capital invested in boats and docks, as 
of June 30, 1934, was $1,539,020. 

During the summer of 1936 the railroad ferry Sainte 
Marie was leased from the Mackinaw Transportation 
Company and placed in regular highway service for car- 
rying trucks. During the past winter season this boat 
was continued in service for general highway traffic. 
Prior to the winter of 1936-1937, the only available serv- 
ice from December 15 to April 15 was provided by the 
railroad ferry, operated by the Mackinaw Transporta- 
tion Company. This company carried highway traffic 
under an agreement which provided that highway tolls be 
charged and that the highway department pay the com- 
pany the difference between highway and railroad rates. 

Passed in 1923, the legislative act providing for state 
ferries required tolls to be fixed at such amounts as 
would provide for operating charges, maintenance, de- 
preciation, and interest on the capital invested. In 1933 
this act was amended to provide that tolls take care only 
of operating and maintenance 


dous increase in trucks, trailers, and buses during recent 
years is particularly noteworthy. It is also significa; 
that the total traffic has doubled since 1932. 


TaBLe I. TRAFFIC ON MICHIGAN STATE Ferris 


PASSENGER Tram- Moror- Tora. p 

Year Cars Trucks 5RS cYCL#s Buses Veutci es — 
1923 10,119 141 65 2% ta. 10,351 8g 

1924 37,251 839 309 ar. een 
1925 57,813 987 581 _ ‘an 59,484 14.4) 
1926 72,886 1,379 821 TS ses 75,179 13.373 
1927 89,820 1726 1245 48... 92,963 163,055 
1928 103,634 2,215 1,528 127 ... 107,516 183.919 
1929 125,427 3,138 2,166 138 39 130,942 299 go) 
1930 125,223 4,364 2816 135 73 132,633 229 499 
1931 121,353 4,455 3,872 114 57 = 129,858 220 143 
1932 90,316 «= 4,666 «= 3,960 140 8599.11 Tg ay 
1933 94,496 6,417 6,016 152 83 107,170 192 97 
1934 121,940 = «6,919 9,007 Ss «185 = 251138302 43. en 
1935 143,882 9,454 10,873 203 424 164.848 288'9)7 


1936 177,434 10,256 13,704 226 «861,198 202,819 347 968 


Table II presents similar data for traffic carried on the 
railroad ferry during the winter season. The consicer. 
able increase in winter traffic noted in recent years js 
probably due in no small part to the fact that the now 
common practice of snow removal makes highways avail- 
able for service at all times of the year. Attention js 
also called in Table II, to the very rapid growth in truck 
traffic. 


TaBLe II. HiGuHway TRAFFIC ON RAILROAD Ferry 


WINTER PASSENGER Tran- Moror- Torat 
SEASON Cars Trucks ERS cyctes Buses Vemciss 
1928-29 2,858 152 13 ai tie 3,025 
1929-30 4,102 232 20 ae ; 4,354 
1930-31 3,777 235 19 2 ; 4,032 
1931-32 6,303 259 49 2 6,613 
1932-33 5,158 291 62 3 5,514 
1933-34 8,262 517 121 3 35 8,938 
1934-35 8,416 551 138 - 98 203 
1935-36 11,077 827 190 11 380 12,485 


Ferry traffic fluctuates widely in volume from month 
to month. Data for a typical year, 1936, indicated that 
about 50 per cent of the total annual traffic is carried in 
the months of July and August, which corresponds with 
the peak of the tourist business in the upper peninsula 
However, truck traffic is comparatively uniform for the 
months of June to November, inclusive. Since 1933 
August traffic has been increasing at an average rate of 
more than 400 vehicles per day. 

The response of the public to the service inaugurated in 
1923 is reflected in the abnormal growth which occurred 
in the years 1924 and 1925 (Fig. 3). There then followed 

a period of uniform growth, 
—] corresponding to an annual 





charges. The amendment also 
provided that all capital ex- 
penditures in excess of accrued 
profit be charged to and paid 
out of state highway funds. 
The effect of this was to re- 
lieve the ferry system of ac- 
crued obligations in the 
amount of $785,199.21. The 
funds actually transferred 
amounted to $343,479, so that 
accrued capital charges and 
depreciation amounting to a 
total of about $438,700 were 
apparently forgiven users of 
the ferry service. 





rate of 22'/, per cent per year 
which was interrupted by the 
depression. The effect of the 
depression on ferry traffic ap- 

to have disappeared by 
the end of 1933, and an aver 
age annual rate of growth ol 
24 per cent has since beet 
maintained. Even if the lower 
1925-1929 rate of 22': pe 
cent per year is maintain? 
for the next five years, “ 
traffic in 1942 will amount © 
728,000 vehicles. The averagt 
rate of growth over the pen 
1925-1936 is 12'/2 per 




















The total traffic carried on 





state ferries in each year of 
their operation is shown in 
Table I. Here, the tremen- 


Fic. 2. Srrarrs oF MACKINAC AND VICINITY 
Showing Three Proposed Locations for a Bridge 


per year, and at this rate tral 
fic in 1942 would amount 
434,000 vehicles. T he meal 
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Fic. 4. GegNeRAL View or Direct Brince CRossiING 
Illustrating Type of Construction for Proposed Direct Route Shown in Fig. 2 


{ these figures, or about 580,000 vehicles, is believed to be 
a fair estimate of the probable traffic on the ferries in 1942. 

In 1936 traffic reached a maximum daily peak of 2,798 
vehicles on August 16, and 2,932 vehicles on September 
6, Assuming growth comparable to probable annual 
traffic, this figure may reach 7,000 vehicles in 1942. In 
any case it is a measure of the capacity which will be 
necessary in the future. On a basis of providing for 
about 70 per cent of the total daily traffic in a 6-hour 
period, the ferry-boats employed must have a combined 
capacity of about 800 vehicles, as about one hour is re- 
juired for each passage. 

Since the present combined capacity is only 230 ve- 
hicles, this means that new boats with a combined ca- 
pacity for about 570 vehicles must be procured. It is 
believed that the following is a conservative estimate of 
the probable minimum expense of amplifying the present 
ierry system to meet adequately the requirements of 
1942 


Two boats for winter service (capacity 300 vehicles) . . . . $2,000,000 
Three boats for summer service (capacity 270 vehicles). . . 1,050,000 
Decks and apgeenties . i sc th Oh Oe 8 Oe 8 950,000 

Tota! a 2 @ g23' RS 0° ee Behe oe: bos $4,000,000 


In accordance with provisions of the act of legislature 
creating the Bridge Authority, the Authority was granted 
in 1934 a total of $13,500 from state highway funds for 
its studies. Requests for funds to provide for more ade- 
quate surveys, borings, plan studies, and estimates have 
been continuously denied. As a result of this obviously 
inadequate financing of preliminary work, the Authority 
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niG (© OF GRowTH OF FERRY TRAFFIC, STRAITS 
OF MACKINAC 


has been unable to obtain needed data or to make other 
than limited and approximate design studies and esti- 
mates. 


PLAN FOR ISLAND-ROUTE BRIDGE 


The plan developed by Mr. Fowler would have in- 
volved the following, starting at the shore line of the 
lower peninsula: 


6,800 ft of filled causeway 
700 ft of draw span 
7,500 ft of simple truss spans (15 spans at 500 ft) 
15,200 ft of filled causeway 
57,000 ft of earthwork and grading on Bois Blanc Island 
2,400 ft of filled causeway 
5,300 ft of fill on Round Island 
3,000 ft of steel viaduct on fill 
2,500 ft of steel cantilever high-level span (1,300 ft of main span) 
6,000 ft of steel viaduct on fill 
9,600 ft of continuous steel cantilevers (7 spans at 600 ft and 6 spans at 
900 ft) 
700 ft of draw span 
600 ft of simple truss span 
9,300 ft of filled causeway 


The total length would have been 126,600 ft, or 23.98 
miles, from the shore line at the Cheboygan end to the 
shore line at St. Ignace. It was also proposed to con- 
struct, as a part of the project, a railroad connection from 
Cheboygan to the line of the Pennsylvania Railroad near 
Brutus. The proposed plan would have provided for 


TABLE III. Estimatep Cost or ISLAND ROUTE 








Prelimimary expenses .......564:-: ~ oC ee a ee 50,000 
Bee ee ar eee ES og 6 6 te 8 Be ee ee 8 8 300,000 
Construction cost: 
a, $11,916,080 
Superstructure Pavement on bridges . . . 500,255 
Railway on bridges or 189,000 
Se « oe 6 be ee ee 8 ee oe 8,835,550 
en a A 4 cc ett tt 8 — 2,400,000 
ON a ae 525,000 
Pavement on causeways andislands. .... . 1,300,900 
Railways on causeways andislands ...... 1,256,000 
, Cheboygan terminal and yard . 440,600 
Railway Line to Pennsylvania RR 
connestans (near Brutus)... .. . . 720,000 
Miscellaneous and incidentals. .......-. 2,886,615 
Tee eae «4 og gk 6s 4's 8 we ew 6 6 8 4 . $30,970,000 
ee oe a ee oe ee 2 — 1,205,000 
Legal, administrative, and overhead . 2... 1 6 ee ewes 25,000 
Pee eee eee 2,450,000 
 . «.¢ i. «ot Sk ke 8. 6 we ea es $35,000,000 


four lanes of highway traffic and a double-track railway. 
The estimated cost as prepared by Mr. Fowler and sub- 
mitted in the application to PWA appears in Table ITI. 


PLAN FOR DIRECT-CROSSING BRIDGE 


The location tentatively selected by the Mackinac 
Straits Bridge Authority is on a line slightly east of a 
direct line from Mackinaw City to St. Ignace, so as to 
take full advantage of the relatively shallow water over 
the Graham Shoals and to cross the shortest expanse of 
deepest water, as determined by contours of the bottom. 
The total length of construction between shore lines 
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Operating difficulties will multiply with an aug, nented 
fleet, increased traffic, and the necessity for mai aining 
schedules under adverse conditions. ~ 

It has been estimated that an annual gross income o: 
approximately two million dollars would be required ¢, 
meet capital charges and operating costs for the pr yposed 
bridge. Railroad tolls are expected to furnish at Jeas: 
$250,000, so that about $1,750,000 would have to be __ 
plied by highway users of the service. Based oy ¢4, 


TaBLe IV. Estmartep Cost or Direct Crossiwe 





Preliminary expemses ...... $ 13 
Land, right of way, easements .... 1.51 s+ ss eeenee 10. ¥ 
Tue Strate Ferry Dock at Mackinaw Ciry Construction cost: 
: | Steelwork ...... . «. $14,700,000 
Note the Elevator Installed on the Dock to Load the Upper Decks Superstructure I-beam lock floor 600,000 
of the Ferry-Boats | Railway on bridge ... . 236,386 
| pods ; . atest Piers 1-15 and 36-71 . . . 3,131,474 
would be 27,330 ft, or 5.18 miles. Starting at the Macki- | Piers 16-35. - + + + 10,060,800 
naw City shore line, the proposed construction would nehge Eehting « piacere ae 140,000 
; : : ‘ Approach fills .......4.. » eg 333,200 
consist of the folk Wwihg Pavement on approach fills ...... . 8 25,235 
/ Railway on approach fills 38,670 
1,800 ft of filled causeway 
1,000 ft of 8 deck girder spans at 125 ft each Total construction cost . . eco7eceece ee ¢ « 6 On 
600 ft of 3 deck truss spans at 200 ft each Engineering ) ce. oe aw & 0 6.6 l 170 ~ 
1,200 ft of 4 deck truss spans at 300 ft each Legal, administrative, and overhead ‘ ee @ eceee ; 25 00% 
1,200 ft of 2 simple through truss spans at 600 f{t each Interest during construction 1,800.00 
/ 5,100 ft of continuous cantilever spans—alternate 600- and 900-ft spans 2 ; 
2,900 ft of main cantilever span, with a main span of 1,700 ft and 2 anchor TOG « o.o.e 6 oe 6 0 0 8 © ee & Oe S ee eee 
arms at 600 ft each 4 
3,600 ft of continuous cantilever spans—alternate 600- and 900-ft spans ats . 942 ferrv . AR 000 solo 
j 1,200 ft of two simple truss spans at 600 ft each . stimated 1942 fe - traffic of 580, vehicles, the aver 
2.100 ft of 7 deck truss spans at 300 ft each age toll necessary for the bridge would be approximatel; 
800 [ “Cc F at 200 ac = > rehi > ; "1 ‘ , 
1,000 ft of 8 deck girder spans at 125 ft each $3 per vehicle. The quicker service given by the bridg 
1400 fe of Gilad eaucewes and the fact that vehicles will be able to cross at any time 
yo ~ a BS Gok Geter epee at 125 ft each of the day or night should produce some increase in 
. * of filled causeway Pd 4 ‘ . 
traffic, but it is considered doubtful whether such in 


A general view of the entire proposed construction is crease would be sufficient to permit tolls to be placed at 
shown in Fig. 4. The elevation of the proposed 1,700-ft the figures now charged on the ferries (an average 
main cantilever span is shown in Fig. 5. The estimated $1.77 per vehicle) without incurring some loss during the 
cost of construction providing for a two-lane highway first few years of operation, assuming that the bridge is 
and single-track railway appears in Table IV. placed in service in 1942. On the other hand, the bridg: 
The shortest distance between the peninsulas, marked would undoubtedly encourage development of the up- 
‘alternate direct route’’ in Fig. 2, is from Point La Barbe per peninsula. With continued traffic growth to a vol 
on the upper peninsula to a point west of Mackinaw City ume of about 900,000 vehicles annually, receipts from 
(about 3.9 miles), and studies have been made of the pos- tolls, if set at present ferry rates, would be sufficient t 
sibility of construction on this location. Soundings on meet annual costs. 
this line disclose a greater extent of deep water, with the No studies worthy of mention have yet been made o! 
necessity of locating main piers in water more than 200 ft _ the feasibility or possible economic advantage of a tunnel 
deep if the main span is made less than 2,300 ft long, and Building such a structure on the shortest line would 
comparative estimates indicate the likelihood of greater necessitate constructing the invert, at its lowest point 
construction cost. some 350 ft below water level. The over-all length would 
While the studies so far made fall short of determining probably be about six miles. Based on costs of vehicula: 
tunnels completed during recent years, it is believed tha’ 


either the most economical design or location, it is be- 
lieved they have demonstrated that the proposed direct the cost would be two or three times that of a bridg: 
connection is feasible and have determined its approxi- moreover, the annual operating cost would probab\ 
mate cost. place a prohibitive burden on such a project. 
= a Whichever form of utility is provided at this point w! 

SUMMARIZING RESULTS OF STUDIES TO DATE be largely responsible for the development of a vast ter 
ritory, rich in natural resources, and the wealth thus 
created may amount to several times the entire invest 
ment required. Construction of a permanent physical 
connection will also reduce existing divided interests © 
the upper and lower peninsulas which at times hav 
actually threatened political subdivision of the state 





The state must evidently choose eventually one of 
three possible courses, namely, (1) a continuation of the 
ferry system, amplifying facilities to meet traffic re- 
quirements; (2) construction of a bridge to replace the 
ferries; or (3) construction of a tunnel to replace the 
ferries. 

Continuation of the ferries will ne- 
cessitate, during the next five years, an 
investment of probably not less than 
$4,000,000 for additional boats and 
improved dock facilities. This capital 
must be taken from highway construc- 
tion funds and cannot be repaid from 
tolls. Searcely a season passes with- 
out ferry traffic being interrupted by 
storms and other adverse conditions. Fic. 5 



































ELEVATION OF MAIN SPAN OF PRoposeD Direct BRIDGE CROSSING 
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7 Compensatory Works for St. Clair River 
a Submerged Sills Proposed to Raise the Level of Lakes Michigan and Huron 
Sup By C. R. Perris, M. Am. Soc. C.E. 
or Cotonet, Corps or Encineers, U.S. Army; District Enorneer, U. S. Laxe Survey Orrice, Derrorr, Micu. | 
and SHERMAN Moore | 
13,5 Senior Enoineer, U. S. Lake Survey, Derrort, Micn. 
0 
HE elevation of the surface rT a considerable number of years, made. In the St. Clair River no in- 
Ts a lake depends upon the the levels of Lakes Michigan and crease in channel capacity can be 
amount of water supplied to Huron have been progressively lowered charged to improvements for navi- 
it, and upon the capacity of the out- by diversions of water and by enlarge- gation. On the other hand, dredg- 
jow channel. If the outflow chan- ment of the channels connecting Lake ing of sand and gravel for com- 
nel is enlarged artificially the out- Huron with Lake Erie. Though the mercial use (prohibited since 1927) 
dow will be increased temporarily  fofal lowering amounts to less thana foot, has increased the river channel ca- 
74,76 ind the lake level will fall until the —##s effect on navigation is of considerable pacity and consequently lowered | 
70,001 utflow again becomes equal to the importance, and the international ques- lake levels in Lakes Michigan and | 
— inflow. Also, if waterisdrawnfrom tions involved are a matter of common Huron. In addition, diversions of 
—- the lake through other than the knowledge. To restore the former levels, water from the lakes themselves have 
—_ natural outlet, the level of the lake tt ts proposed to construct a series of sub- _ resulted in still further lowering. 
iver will fall until the combined outflow merged sills in the St. Clair River, the Beginning in 1925, the Joint 
ately through both channels is equal to outlet of Lake Huron. For several rea- Board on St. Lawrence Waterway 
ridge the net supply. sons, no steps are being taken towards gave considerable study to lake 
time fhe channels of the Great Lakes this construction at present, but detailed _ levels. _ They decided that artificial 
ip rivers are naturally stable. In the analyses and model studies of the project regulation of the levels was not 
b in St. Marys, the Niagara, and the St. have been made. Some of the economic justified by any benefit which could 
od at Lawrence rivers, the flow is con- and hydraulic factors involved are dis- be secured, but that it was desirable 
ze of trolled by rock ledges. The chan- cussed in the present article, which was to restore the natural levels. Plans 
g the nels of the St. Clair and the Detroit originally presented by the authors before were presented in their report (1926) 
ge 1s rivers are, for the most part, in the session of the Waterways Division for works to accomplish this, and 
ridge neavy blue clay. Near the headof om July 22, 1937, at the Annual Con- the construction was authorized in 
. up. the St. Clair River there is a con- vention of the Society in Detroit. the River and Harbor Act of July 3, | 
. vol- stricted section where the bottom is 1930. 
from largely sand and gravel; scour might be expected at this But the Joint Board, in computing the amount the / 
nt t pomt but repeated soundings on monumented sections lakes had been lowered, had assumed a diversion from | 
established in 1899 show no evidence of its having taken Lake Michigan by the Sanitary District of Chicago of 
de of place. Further, gage records and measurements of the 8,660 cu ft per sec. In a decree dated April 21, 1930, 
nnel ‘low indicate no change in the capacity of the river be- the Supreme Court of the United States ordered that this 
anal tween [S60 and 1900. diversion be reduced, by December 31, 1938, to not ex- 
oint However, since 1900, artificial changes have been ceeding 1,500 cu ft per sec (exclusive of domestic pump- 
vould age, which is estimated at 1,700 cu ft persec). With this 
cular a what lS ee 0.15' decrease in diversion, modification of the plans for the 
i that i Dy: — compensating works became necessary, and in 1931, the 
ridge sd . U. S. Lake Survey Office was instructed to review the 
bably 0.15 0.15' report of the Joint Board and to recommend such modifi- 
flow TT es cations as seemed desirable. 
t will Wii™ o 2 Y The Joint Board proposed to raise the level of Lake 
t ter = = 2 Erie 0.7 ft by works in the Niagara River, and to raise 
thus te ae the level of Lakes Michigan and Huron 0.85 ft by works 
ivest i ° ;' © — : in the St. Clair River. They estimated that with com- 
ysical PAN , q pensatory works in the rivers, the cost of providing 
sts in channels 25 ft in depth through and between the lakes 
have sad would be approximately $1,250,000 less than if such chan 


nels were secured by dredging only. The compensating 


| Vevtiest fiat <6 works would also reduce the cost of dredging the harbors 
Le Plate ae | on Michigan, Huron, and Erie. / 
_ | a 1 Compensating works proposed for the St. Clair River 


consisted of 31 sills across the bottom of the channel. 
og a They were to be constructed of loose rock, with crests 50 
gjo O e) 6" ft wide and upstream and downstream slopes of 1 on 3. 
TS So sh 2 ‘ A clear depth of 30 ft, and a minimum cross-section of 
——S= 40,000 ft was required above the crests. The cost of 

) these sills was estimated at $2,700,000. 
F SILLS, ARRANGED IN ORDER OF EFFICIENCY AS Revised figures based on a diversion of 3,200 cu ft per 
INDICATED BY TESTS sec by the Sanitary District of Chicago show the com- 
icks! sts on Distorted Model; (6) Ann Arbor Tests pensation needed in Lake Erie to be 0.44 ft. The levels 
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of Lakes Michigan and Huron 2! These observations indicates 
will have been lowered 0.22 ft that the effect of sills of this bias 
by the Chicago diversion, 0.12 would be much less than com. 
ft by diversions from Lake Erie, LAKE HURON 4 puted by the Board Addi 
and 0.39 ft by dredging in the MICHIGAN _-==J tional experiments were the, 
St. Clair River, a total of 0.73 2 <2 made to determine the effect | 
ft. If the level of Lake Erie is — , sills of different forms. They 
restored, the level of Lakes f ) tests showed that to secyr, 
Michigan and Huron will be maximum efficiency the yp 
raised 0.18 ft by the backwater, " stream face should be vertical \ 
and the amount of compensa- =r “. Upon the recommendation 9; 
tion to be secured by works in | \ \ | if ~ ty Ty the Lake Survey, the problem 
the St. Clair River becomes NOOO ee i was referred for more detailed C 
0.55 ft MOO \H study to the U. S. Waterway: f 
The use of submerged sills to WO) | poInT Epwanp| Experiment Station at Vick: 
increase the fall in the river was | Jf a\ burg, Miss. The experiments 
adopted because it offered the WL = \ made at Ann Arbor were pr 
least restriction to navigation. 4 | <> peated and extended. Al} 9; 
Where the idea originated is not \\ them showed that the flow over g 
known. Its possibilities had ONTARIO . such deeply submerged sills dij t 
been considered by the Lake | fers fundamentally from the . 
Survey as early as 1905, but the flow over the usual dam o; . 
scheme had been rejected be- RA S\ —- broad-crested weir, and that th: . 
cause of the apparent impossi- \ Na | | /,] +~backwater is primarily a func. : 
bility of computing with any PORT HURON c , 77 tion of the turbulence produced : 
degree of accuracy the effect 4 \ ay f, by the obstruction. Sills with 4 
upon the fall. i. y / vertical upstream faces pr 
When a sill is placed in a , 7 Hae/ duced the greatest backwater , 
comparatively uniform stretch \ ia (Fig. 1), although almost a: st 
of a stream with a constant ) Aas is satisfactory results were secured : 
flow, the effect is to increase the a/ VW } ft when the upstream face was built . 
velocity over the crest of the ) i JT sanna| insteps 5ft high with 1-ft offsets - 
sill in proportion to the decrease é/ iy The slope of the downstream 
in area. The hydraulic princi- §/ oe face had much less effect upor 
ple is the same as that involved Hy ‘a the efficiency of the sill, but a 
in the operation of a venturi- F ay ~ sloping face not flatter tha: 7 
type meter; locally the water / / aij on 2 gave somewhat greater ~ 
surface will be lowered by an [| ,40 2000 s00n4 Moder nf ae efficiency than a vertical dow: . 
amount equal to the increase in Pry / ae v stream face. Results from | " 
the velocity head, but except for yf / ee ja -_— observations on model sills wit! 
the effect of friction and eddy Fic. 2. Sr. CLam River, Saowrnc Luts or Arg RE- vertical upstream maces -- | ne 
losses there will be no change in peopucep in MopeL AND LOCATION oF Proposep Sus that the backwater rise abov 
the elevations either upstream the sill, corresponding to 
or downstream. In other words, there will be no back- energy lost by friction, was about 57 per cent of the | 
water rise above the sill. A meter, of course, is designed crease in velocity head caused by the obstruction, agre a 
to reduce frictional losses to a minimum, but the sills ing reasonably well with the assumption of the St. Lax rt 
should be designed to make them a maximum, in order to rence Board. However, with sills of the type propos _ 
produce the maximum backwater rise. by them, the friction loss was but 23 per cent 
rhe St. Lawrence Board assumed that the frictional After the conclusion of these experiments in the flun 
loss would be equivalent to half the increase in velocity a model of the upper St. Clair River from Lake Huron t4 
head. There were no experimental data to substantiate point about 2,000 ft below the mouth of Black River w% 
this assumption; but that it is approximately true for 
natural changes in cross-sectional area, for side contrac- 04 
tions, and for bridge piers has been demonstrated by 5 
actual observation in large streams. Hi 
rhe type of sill proposed by the Joint Board seemed to ro! 
approximate too closely the lines of a venturi-type meter to 
to cause a maximum frictional loss, and it seemed prob- fs 
able that greater backwater could be secured by sills of ill 
some other type, with possibly considerable saving in imy 
the construction costs. The Lake Survey, therefore, wot 
made a few experiments in a small flume in the hydraulic | 
laboratory of the University of Michigan. Hu 
As the width of the flume was only 2 ft, a model to true 0.7; 
scale was out of the question. However, two sills, such wat 
as those proposed by the Board, were built of crushed fy 
stone to a vertical and longitudinal scale of 1:16, the will 
width being limited by the size of the flume, and observa- luc 
tions as to their effect were made, using current velocities pyjstorrep Mover or St. Cram River, Drarved, at and 


and depths based on the Froudian laws of similitude. REGULATORY SILLS 
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‘ horizontal scale of 1: 100 and a vertical scale of 
ated ‘y) (Fie. 2). The model was about 180 ft in length; 
kind ~ inimum river width was 8 ft; and the maximum 
ua “+h about 2 ft. In constructing the model, cross- 
ie the river about 200 ft 

ut to scale from sheet 
hese were accurately 
eae | the bottom between 
—_ ‘nem was molded in sand, over 
vas placed a thin layer of 
= ment. Ten gages were placed 


del, corresponding in lo- 


ow tion to gaging stations on the 
auc swer These gages were piezome- 
wa ; vs set flush with the 
con ~uriace of the bed and connected 
_— pipes to a central gage pit where 


el ns were measured by hook 

. ces. The amount of water en- 
“4 nng the model was measured by 
5 ft rectangular weir, and a long 
gate was provided at the lower 
end of the model to adjust the ele- 
+ ation of the water surface. Pre- 


tests showed that to re- 
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Theoretically the full rise in Lakes Michigan and Huron 
will never be attained. A rise of 0.3 ft will take place in 


the first three years, and nine-tenths of the ultimate rise 
will occur in about 6 years. 


Lakes Erie and Ontario will 





juce the natural profile, a larger 
we low was required than that indi- 
a by the similitude relation- Sr. Clark River MopeL tN OPERATION, VICKSBURG, MISS 
t as =p The roughness of the bed The Board Fences Were Erected to Keep Wind from Affecting the Experiments 
ten was then increased, but the reduc- 
_ tion in the flow was not sufficient, and the experiments fall about 3 in. in the first year, and then will gradually 
were made with a larger flow than was theoretically correct. rise as the flow from Lake Huron increases. Lake On 


\fter the experiments had been completed on this dis- 
ted model, another model was built to true scale. In 
lume of flow and the profile were adjusted satis- 
torily to the true similitude relationship. The results 
ined from the two models were in substantial agree- 
t and indicated that eight sills with vertical upstream 

; would produce the backwater rise required. 

; the minimum cross-section of the river will not be 
ed by the construction of the sills, the maximum 
current velocity will not be increased. However, 
igher velocities will extend farther downstream than 

he sills will result in a more uniform distri- 

ition of velocities across the stream, and will materially 
tf reduce the eddy now existing on the Canadian side of the 
. river, It seems probable, therefore, that the actual 
current velocity may be slightly reduced 
believed that the sills will not increase the difficulties 


river channel is V-shaped, with depths up to 60 
nt velocities of 4 to 6 ft per sec, the construc- 
se sills presents a problem which has not yet 
torily solved. The question of maintenance 
incertain. While the water leaving Lake 
the St. Clair River is remarkably free 
il in suspension, yet, during heavy northeast 
rtain amount of sand does enter the river. 
uld collect against the upstream faces of the 
ippreciable extent, their efficiency would be 
the removal of the material by dredging 
sary, 
| the water surface of Lakes Michigan and 
sq miles. To build up the surface level 
the storage of more than 6 cubic miles of 
wer lakes will be deprived of this amount 
the storage is being accomplished. This 
vering their levels, and will seriously re- 
— through the St. Lawrence canals 
narbor, 
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tario will be more than 0.1 ft low for about four years. 

No steps are being taken towards constructing these 
sills. Money was allotted for two of them a few years 
ago, but the Canadian Government refused its consent 
until higher lake stages should prevail. Probably the 
whole question will ultimately be referred to the Inter- 
national Joint Commission on Boundary Waters. 

There appears to be considerable doubt as to the eco 
nomic desirability of compensating lake levels at this 
time. The St. Lawrence Board justified the expenditure 
by the saving which would result in the decreased amount 
of dredging needed to provide 25-ft channels between the 
lakes. But the United States has now deepened these 
channels to a minimum of about 24 ft, which corresponds 
to the maximum draft of practically all large vessels on 
the Lakes. The addition of a foot of depth at this time at 
a cost of several million dollars does not seem justified. 

With the present project completed, the limiting depth 
for through navigation will be that on the lower sills of the 
locks at the Soo (Sault Ste. Marie), where there will be 
an available depth of about 23 ft. Compensation would 
be beneficial here, but it seems unnecessary to raise the 
level of all of Lakes Michigan and Huron to obtain it. 
Records indicate that there may have been a further 
lowering of the levels of Michigan and Huron within 
the last few years. The Lake Survey has a party work 
ing on the St. Clair River at the present time to deter 
mine if this is true. The results of this work may show 
that some compensation is desirable at the present time 

In the treaty covering the construction of the St. 
Lawrence Waterway, which has not been ratified, Can 
ada reserved the right to divert into the Great Lakes 
watershed 10,000 cu ft per sec. It is understood that 
this refers to the scheme to divert water from the Hudson 
Bay watershed into Lake Superior for power purposes. 
If this is done, the levels of the lakes will be fully restored, 
and the construction of compensation works will be both 
unnecessary and undesirable. 


** 








Problems of Subsurtace Utilities 


Hit-or-Miss Location Results in Confusion; City Planning Division Proposes a Remedy 


. HESEWUS, who according lo the Greeks had 

troubles aplenty in the Cretan labyrinth, ought 
lo be made the patron saint of municipal engineers. 
For certainly his shade must sympathize with them 
as they ponder the intricacies of their twentieth- 
century mazes—those complexes of conduit and pipe 
and tunnel thal underlie a city's streets. 

The underground utility layout of the typical 
metropolitan area has long since reached such a state 
of confusion that the smallest extension or the most 
minor repair to any of the services takes on the as- 
pects of a major operation—and costs proportion- 
ately as much. In most cities this confusion is the 
direct result of a lack of coordinated planning. Sewers 
and water mains and power conduits and telephone 
lines must all be accommodated, yet each of these 
utilities is controlled by a separate agency, and “‘first 


come, first served” has been the motto. There ha, 
been no coordination of their work. 

With a view to bringing some measure of order into 
the picture, a committee of the City Planning Division 
has been studying jor five years the principles 6 
underground utility planning. Their final report 
recommends the establishment in each municipality 
of an “‘underground agency,” charged with the cor- 
relation of subsurface utility plans and empowered 
to allocate space among the various utilities and isruc 
all permits for subsurface work. 

The first of the following articles describes briefly 
the need for this sort of planning; the second oul- 
lines the contents of the report just mentioned 
Both articles are abstracts of papers presented before 
the City Planning Division on July 22, 1937, ab the 
Annual Convention of the Society in Detroit, Mich. 


Need for Subsurface Utility Planning 


By A. W. Consoer 
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UNICIPAL engineers and cityofficials are becom- 

ing increasingly aware of the inconvenience and 

woeful waste that result from lack of planning for 
underground utilities. Laymen, too, in increasing num 
bers are becoming highly critical of the failure to make 
intelligent future plans for such things as sewers, water 
mains, gas mains, steam lines, and power and telephone 
conduits. They are rightly irritated when they see a new 
pavement torn up to permit the installation of some sub- 
surface construction which should have been planned and 
built before the pavement was laid. 

The average layman is intelligent enough to realize 
that arterial highways are not proper locations for under- 
ground utilities that require frequent changes. Yet 
many engineers have failed to realize the importance of 
locating such utilities away from major streets. In 
many cities the principal highways are so cluttered up 
underground with major utilities on almost identical rout- 
ings, that no space remains for additional underground 
construction. 

An engineer in designing a filtration plant provides pipe 
galleries as a matter of routine; on the other hand, sel- 
dom does an engineer in municipal work take steps to 
provide tunnels for underground utilities in congested 
areas-—though such tunnels would facilitate access to the 
utilities, simplify their enlargement, reduce investments 
in cable and pipe, prevent breakage, and eliminate de- 
struction of pavements and interruptions to traffic. 

Persons seeking information at city offices on the de- 
tails of existing underground utilities are frequently as- 
tounded at the lack of adequate records. In the United 
States it is a rare city that maintains them. Still fewer 
cities have made any real attempt to plot on underground 
plans definite recommendations for future extensions, re- 
locations, and enlargements. 

Where records of subsurface construction are main- 


tained at all, they are apt to be inaccurate, incomplete, and 


poorly organized and indexed. Few city engineering 


fices have a fixed routine for promptly plotting on atlas 
sheets records of underground construction of all types as 


soon as it is installed. 


In most cities and towns of the United States there has 


been no sustained effort to coordinate the subsurface op 
erations of the utility companies, the sewer department 
the water department, and other agencies in charge of w 
derground utilities, or to correlate such operations wit 
new paving work. Practically nothing has been done | 


bring about the organization of effective coordinating 
committees on the location of underground utilities. But 


where such committees have been set up—as in Chicag 
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od in Washington, D.C.—much good has been accom- 


niished 
. Pa many years past, cities and towns in the United 
> Sates have given considerable attention to formulating 
liable zoning maps and zoning ordinances, and to the 
y ually important matter of developing city plans. Such 


- rk has been publicized so well that by now almost every- 
‘< aware of its importance. However, most city 


raps ola ning has been of the “surface’’ variety—that is, it 
info »s been confined to plans for the development of surface 
rion features . 
+ of There is at present a very definite need for another 
per! ohase of city planning—namely, underground planning. 
lity ror convincing proof of such a need it is only necessary to 
cor- camine a carefully drawn plot of the structures beneath 
red » important intersection. Even casual study will con- 
sue ace the observer that there is great need for developing, 
» advance, ideal layouts for such locations. He will be- 
efly »old a confusing array of conduits, manholes, vaults, and 
nul itch basins, all located in hit-or-miss fashion with no ap- 
ed parent thought for future enlargements or for the installa- 
fore of new utilities. In a 5- or 6-point street intersec- 
the son in the business district of an important city where 
| e streets are none too wide, the entanglement that ex- 
ts underground usually beggars description, and makes 
the surface congestion seem slight in comparison. 
When Western and Ashland avenues, arterial highways 
Chicago, were being improved, I watched with consid- 
rable interest the very expensive operations carried on 
connection with that work for the renewal, enlarge- 
relocation, and repair of subsurface utilities. It 
vas not possible to estimate accurately how much of these 
xpenditures could have been saved if the subterranean 
syout had been carefully planned, but there is no doubt 
te, and omy mind that such savings would have aggregated sev- 
mg ol ral millions of dollars. 
n atlas Not only in the large cities, but in the smaller ones as 
ypes as sell, the economic losses that result from lack of under- 


, ground planning are tremendous. There may be men- 
ere fas tioned, as a simple example, the losses caused by the fre- 


ce OP juent blockading of pavements in business districts. Such 
tment losses can be minimized by a carefully prepared plan, in 
of un 

s with 

one t 


nating 
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which underground utilities are located with regard to 
rational traffic lanes on the surface of the roadway, and in 
which use is made of parkway and sidewalk space for sub- 
surface construction. 

It should also be obvious that smooth, permanent pave- 
ments are not possible if underground utilities must be 
frequently uncovered, as is the case in so many streets to- 
day. No matter how skillfully the paving repairs are 
made afterwards, the smoothness and life of the paving 
are diminished. Careful underground planning will 
help here, too, to calm the frenzied motorist’s nerves. 

It is far more difficult to enunciate specifically the 
principles for proper underground planning than for or- 
dinary “‘surface’’ planning. Underground planning is 
much limited by the restraining influence of existing un- 
derground utilities. Still, in every city and in every re- 
gion, a start should be made to prevent the recurrence of 
haphazard allocations of space beneath the thorough- 
fares. 

Some five years ago a Committee on the Location of 
Underground Utilities was organized in the City Plan- 
ning Division of the Society. This committee included en- 
gineers with electric light and power experience, city en- 
gineers, engineers skilled in the ordinary type of city 
planning, and consulting engineers specializing in muni- 
cipal improvements. Last October it submitted its final 
report to the Division, and within a short time copies of 
that report will be made available for distribution. It is 
hoped that it may serve to stimulate thought on the sub- 
ject of underground planning—and, more specifically, 
that it may encourage the establishment in each city of 
a definite agency to develop and maintain adequate rec- 
ords of all underground utilities and to bring about the 
proper installation of future work. The contents of this 
report are discussed in considerable detail in the follow- 
ing article, by Henry Kranz, M. Am. Soc. C.E. 

With the development of a rational and comprehensive 
underground plan there will be a cessation of the haphaz- 
ard, wasteful, and confusing construction work that has 
characterized most subsurface utilities in the past. Such 
planning will be truly self-liquidating, and should easily 
find a place in the budget of every forward-looking city. 


i Principles of Subsurface Utility Planning 


By H. H. Kranz 
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HE general public has little or no conception of the 
problems that lie below the surface. To it, the con- 
struction of a new street or the repaving of an old 
ie is just that—a matter of paving. The city engineer, 
‘owever, knows that the real difficulties lie underground, 
nd that when the underground work on a paving job is 
ompleted he usually heaves a sigh of relief and considers 

the job licked.” 
The construction and repair of underground utilities 
will always be difficult even with the best of planning, for 
ie problem, in addition to being three dimensional, is 
mplicate d by the ruling grades of sewer lines, the ne- 
amity ol avoiding traps in water and gas lines, and so 
es Imagine then the almost hopeless task of at- 
cupung to handle even a fairly simple set of under- 
of sound utilities where no records exist and practically no 
oe Yet this is the condi- 


itminary planning is possible. 
a Ore 


great many cities, and even where there is some 
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. 
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system of record and control, it often falls short of what 
is to be desired. Every city and every region that has 
not already done so should make a start to prevent the re- 
currence of haphazard allocation of space for under- 
ground utilities. 

Underground planning is much more complicated and 
difficult than surface planning because of the restrain- 
ing influence of existing subsurface utilities, each of which 
is a variable, not only controlled by the rate of increase 
in population but affected differently by the type and 
changes in type of development that take place in any 
particular area. It would therefore be an error to as- 
sume that a plan could be drawn up for any city which 
would thenceforth become ‘‘The Plan,’’ by means of 
which all difficulties would be resolved. Were the prob- 
lem as definite and simple as this, every city could easily 
be convinced of the value of recording and planning its 
underground utilities. 
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Che matter of organizing for underground utility plan- 
ning falls roughly under four heads 

|. Designating the authority or agency to prepare the 
plan and administer it 


This agency need not always 
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be a new department, though this may be necessary in 
certain municipal organizations. The plan evolved is 
more likely to be a workable one if the administrative 
body is a section of the regular engineering staff. 

2. Establishing the map of existing underground utili- 
ties with its attendant record sheets. This is a step that 
should be taken only after a thorough investigation of the 
standards for recording data which have been developed 
in those localities where underground planning has been 
in operation for some time. There are a number of fac- 
tors, some of them local, which must be given full con- 
sideration before fixing such items as the scale of the maps 
and the system of cross referencing. Any change in a 
map-recording system after it has been in use for some 
time is a major operation 

3. Adoption of a general policy for assigning loca 
tions, and the setting up of regulations for granting per- 
mits. This is in a way the most important step in the 
set-up, for if proper judgment is not exercised in admin- 
istering the operation all the preceding work will have 
been wasted. No fixed rule can be set up for assigning 
locations, especially where old installations exist. Each 
proposed installation must be judged on its own merits 
and analyzed like any other construction project. This 
requires consultation with the official in charge of each 
of the other underground utilities regarding interference 
with other present installations or future projects. In 
most cases conflicting interests can be adjusted, but when 
they cannot, the decision should be made by the agency 
and should be conformed to by all concerned. 

4. Development of a plan for future major installa- 
tions of underground utilities. The preparation of such 
a plan at first thought apalls any one at all familiar with 
the intricacies of planning for even one utility. How- 
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ever, when it is realized that each of these is a |); 7h] 
veloped specialty, the problem of the undergrou 1 ap ny - 
resolves itself into fitting together to the best ivantes * 
the individual plans prepared by experts for each utility 
For five years the Con a 
mittee on the Location . — 
Underground Utilities os +, c 
City Planning Division jy 
been collecting data relat 
ing to standards, succesgjy) 


V de 


practice, etc. Its final pp. 
port, in the form of 
Outline of Suggested Pra g 


tice for the Location of | 
derground Utilities,” is yoy : 
being considered for pu 

cation by the Society 


The report is divided jn: J 
three chapters: (1) Gener ne 
Principles Governing 
ganization of Units: © 
Standards for Recordi 
Data; and (3) Gener, ' 


Standards for Desig 
Chapter I has eleve: 
tions, most of which . 
be regarded as basic pri: 
ples in underground plat 
ning. It would therefor 
seem in order to reviey 
some of these items 

l. Theagency. Theu 
derground plans, says the r 
port, “‘should be develope 
by some particular agenc ont 
affiliated with the regular : 
engineering staff of the city orregion.... This agen 
work should be aided by a coordinating committee or- = 
ganized by the agency, including in its membership a r a 
sponsible member of the city or regional planning aut! 
ity and other members who are to be engineers in charg 
of paving, sewers, and water distribution of each of th 
municipalities affected, together with properly chose 
engineers having authority as to underground distn 
tion for the utilities engaged in gas, steam, refrigerat 
electric light and power, telegraph and telephon 
tribution, together with a few consulting engineer 
the municipal field having a practice in the part 
area and engineers for the transit companies 

In the beginning of the study some were of the oj 
that as the matter being dealt with was one of plan 
it should naturally be a function of the regular plam 
commission. As more data were gathered, however 
became obvious that the personnel, equipment, re 
maps, and detail sheets were all similar to those alrea 
use by the regular engineering staff of any city or reg 
and that the duties to be performed were those o! 4! 
tine and technical nature such as are required oi an eng 
neering department and with which a planning or 
zation, whose function is largely advisory, should 
burdened. 

2. The plans. These “should include records 
existing underground utilities as well as recomm 
tions for all future work.... Accordingly, the plam 
work should begin with a properly recorded plat 
book of all underground utilities. Unless a ¢ 
and satisfactory plan of existing utilities 1s 1 und | 


ul 


mt 


ist, its preparation should be arranged for, and sh 


supervised by the underground ony... . 
“The work 


3. Correlation with other plans. 
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highly de- _adereround agency should be closely correlated with the Record sheets for depicting new underground construc- 
nd agency sue! ‘pment of major street plans and other features of tion....(c) Street cross-sections, depicting recommended 
'dvantage ae «ity plan or regional plan, but all details of under- locations for underground utilities in various sections 


ch utility 
the Com. 
Cation of 


ound planning should be carried out by the engineers and for different street widths. (d) Manholes, vaults, 
far with the limitations of various types of under- and tunnels for all utilities with particular reference to 
ound construction.” requirements for length and width. (e) Methods of tap- 

























































































































































































Tes of the rhe actual planning of the underground facilities is, of ping all utilities with particular reference to possible in- 
Ision has ore. a highly developed specialty and can only be done _ terference with existing and future underground utili- 
ata relat. svthe specialengineer ofthe utilityinvolved. Theagency ties. (f) Methods for replacing street paving after ‘util- 
suUccessfy| wuld not pretend to carry in its organization specialists ity cuts.’ (g) Permit forms for all underground con 
"inal re. »» do this planning for the utilities but should have en-_ struction."” The Committee has attempted to mention 
| of An “re who are familiar with the various phases of under- only a few of the items for which standards must be set 
t ad > gineers Wil . . ° 1 . " 
ed | rac ound engineering so they can deal intelligently withthe up if future chaos and confusion are to be avoided. 
on Of Un. * ities’ engineers and correlate the plans evolved by The rules and regulations for making street openings, 
» ISnOW om the methods for replacing paving after utility cuts, and 
r ht eatt) E ee . < 
wT publ . Standards for plans and control. ‘The under- the permit forms and system to be used for controlling 
ety. sound plans should include standards for: (a) Prepar- utility cuts are matters requiring deep study and con- 
i ng all maps to be used in underground planning ....(6) siderable experience. Even where this control has been 
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practiced for years there is constant need for change and 
revision. The details depend on whether the city does 
all restoration work itself, or whether certain utilities are 
permitted to do their own restoration work, or whether all 
restoration work is done by the permittee. If the city is 
to make all restoration, then fair prices must be arrived 
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at, so that charges per square yard can be made for the 
proposed opening at the time the permits are issued and 
deposits taken sufficient to guarantee to the city the cost 
of the work 

Che time and labor expended for formulating rules and 
cost is of course wasted unless a reliable system of in- 
spection is installed. This inspection should begin with 
the opening of the cut and should follow through until 
complete restoration is made 
5. The future plan period. rhe underground plans 
should be developed for the needs of at least five future 
vears and should be revised from time to time . . . and in 
any event, details of the underground planning should be 
worked out and executed well in advance of any paving 
operations. To this end administrative authority should 
be developed to care for execution of the underground 
plans 

Actually the five-year period set up in the suggested 
procedure is merely a tentative figure, and that for any 
one community may be longer or shorter depending on 
the conditions The length of time for which future 
plans can be made will be governed by such factors as 
increase in population, development of industrial centers, 
and changes from residential to industrial use. The pos- 
sibilities of planning will also be controlled largely by the 
type of organization of the various utilities—-whether 
they are privately or publicly owned, whether units in 
themselves or parts of a larger system, and whether pro 
gressive or old-fashioned 

6. Correlation with other construction programs. 

Che work of underground planning should be correlated 
by the underground agency with all construction agencies 
doing work in the streets to the end that openings in 
the street paving and sidewalks may be minimized, and 
to the end that interruption to the flow of vehicle and 
pedestrian traffic may be reduced, and so that costs of 
installing future underground utilities may be minimized.” 

7. Unnecessary street openings. ‘“The underground 
agency should be vigilant in discouraging unnecessary 
openings in the street paving and sidewalks. .. .” 

\s a special feature of the reduction of the number of 


street openings, special studies should be made in earh 
community as to the possibility of utility tunnels oe . 
successful installations are in operation, notable an a 
which is the system in use at St. Paul, Minn a, 
merous studies have been made suggesting install. “m 
both under the traveled roadway and in the sition ~ 
space. aa 

S. Power to assign space. “The underground age; 
should have power to assign to the various utilities loca, 
tions conforming to the underground plans, and permits 
for construction in accordance therewith should not be 
issued without the approval of the underground agency 
Dheir jurisdiction should extend to permits for constru 
tion of fuel-oil tanks and filling pipes in public Space 
and to vault space for basement storage or other private 
use, when located within the street or alley lines. _ 

_Obviously this power to assign space must be judi 
ciously used, but equally obviously a power of decisio; 
must exist, and the proper place for it is in the agency 
rhough this may seem to endow the agency with despot) 
power, it should be remembered that there are possibil 
ties of higher appeal. 

%. Financialsupport. “‘The operations of this unde; 
ground agency if not supported by the municipality ma 
be placed on a self-sustaining basis by a system of charges 
for permits, for inspection and recording location of a) 
underground public utilities. ...”’ 

One method of financing is to make the operations 
issuing permits, inspection, and street restoration seli 
supporting by charges based on accumulated cost r 
ords; while the field and office work involved in locating 
and recording underground installations and assigning 
space is supported by direct budget appropriation 

Chapter I concludes with the following recommenda 
tion: ‘Because of the lamentable lack of underground 
plans in most municipalities and metropolitan areas, and 
because of the great need of systematizing the records 
existing underground utilities, it should be one of th 
functions of the city planning or regional planning cor 
missions to suggest and encourage the formatior 
underground agencies as described above, and to suggest 
and encourage preparation of underground plans and th 
execution of same.”’ 

A strict adherence to the title of the present artick 
would permit overlooking Chapters II and III entire!) 
They do, however, contain a great deal of informatio 
that will be of real value to any official who is charged 
with the duty of building up an underground planning 
unit. 

Chapter II includes information on scale of maj 
quality of tracing cloth, coloring, binding, scale of maste 
plan, depicting of grades and profiles on detail sheet 
filing system and cross references, and so forth 

Chapter III deals with general standards of desig: 
and includes such items as advantages of correlated plat 
ning, proper trunk-line location, avoidance of tram 
interference, advantages of tunnels and pedestrian uncer 
passes, use of sidewalk spaces and alleys, and a list 
plates showing cross-sections and plans of streets 
different widths with suggested locations for un 
ground utilities. 

The data in the committee's report, though far iron 
complete, are sufficient to indicate most of the basic pm 
ciples. Though it is not as yet a complete “Manua! 
Procedure,” it should serve as a nucleus for further a 
cumulation of data on the subject, and may aid in the 
difficult problem of setting up in various mutucip 
and planning regions a comprehensive program ! 
recording, planning, and control of the location o! 
ground utilities. 
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These slots are so placed with refer- bef 
e to the tie-plate shoulders as to r 
oermit a universal clip regardless of —} | 
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NOTEBOOK 


ryday experience engineers gather a store of knowledge on which they depend for growth as in- 
This department, designed to contain ingenious suggestions and practical 
ngineers both young.and old, should prove helpful in the solution of many troublesome problems. 





A Drive-on Rail Clip 


By Grorce W. Hunt 


MAINTENANCE OF Way Inspector, BALTIMORE AND Onto RaiLroap, BaLTimore, Mp. 


I’ Fig. 1 is shown a pair of spring , 
steel clips designed to maintain a na 
cre of 2,000 Ib between rail base ) 
od tie plate. This pressure will give ; 
ding resistance of 1,000 Ib between 
and plate, equal to the probable 
resistance offered by the ballast. 
The design involves raising the tie 


a a 














shoulders '/, in. higher than is 
stomary in present practice. The 
sual spike holes through the shoulder 





mitted, and the slots for the clips 
located well outside the thickened 
thus simplifying the punching. 


plate cant 

High-quality spring steel, with an 
lastic limit of 125,000 Ib per sq in. a 
sused in the clips. The dimensions 
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shown on the drawing provide a 
rarm of 2.75 in. from the cen- 
the clip to the jaws. The 
noment of inertia and the section mod- 
is at the center of the clip are 0.006 in.* and 0.032 
respectively. With the steel stressed to the limit, 

the tensile force between the jaws is 125,000 X 0.032 
*) or 1,450 1b. The resulting pressure of rail base on 
plate (for a pair of clips) is 2 X 1,450 X 0.74, or 2,140 
‘4is a factor indicating the vertical component of 
lorcee acting between the jaws). The opening be- 


tween the jaws, unsprung, is 1.500 in., and the spread 


pplication is [2 X 1,450 X (2.75)*] + 


PORK) xX 


[3 X 30,- 
0.006], or 0.112 in. based on a uniform 

‘angular section. A jaw spread of 0.125 in. under 
pplication is recommended as giving the desired pressure 


PLAN OF TIE PLATE 


“PLAN OF CLIP 
Fic. 1. Derarts oF Drive-on Ratt Cup 

within the elastic limit, considering the thinning of the 
arms at the jaw ends. 

The clips weigh about 10 0z. They should be made at 
a cost of about 6 cents each, or $648.00 per track mile. 
The cost of applying them will not exceed $50.00 per 
mile and is more than offset by the labor saved in apply- 
ing joints. 

About 60 hand-made clips of essentially this design 
were recently installed and have functioned perfectly. 
They are on the west-bound main track of the Baltimore 
and Ohio Railroad between Baltimore and Washington, 
D.C., about one mile from Baltimore. 





Practical Curve Alinement by Use of String-Line Method 


By Apotex J. HARTMAN 


ConsuMERS’ REPRESENTATIVE, Scott Paper Company, Cuester, Pa.; FormMerty ASSISTANT ON ENGINEER 
Corps, PENNSYLVANIA RAILROAD 


THERE are many ways of attacking the problem of 
_ ning a railroad curve by the use of the ‘‘string-line”’ 
‘ethod. This article deals with a refinement of what is 

“terally called the “bracket method”’ of computation. 

's assumed that the reader is familiar with the 
“fai Principles of string-lining. It need only be 
1en an arc of given length is subtended by 
-ordinate is proportional to the degree of 


curvature. The problem solved here is based on the use 
of a 62-ft chord, for which the mid-ordinate in inches 
equals the curvature in degrees. The distance between 
stations is of course half the length of the chord—in this 
case, 31 ft. 

To secure satisfactory results, string-lining must be 
done with the greatest care. The stationing of the 
curve should begin at least five stations ahead of the P.C. 
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and end not less than five stations beyond the P.T. 
Each station should be clearly indicated by an arrow on 
the base of the rail, and numbered, preferably on the 
web of the rail. All pertinent physical data, such as 
inter-track distance, side clearances, and location of 
turnouts, should be incorporated in the field notes. A 
good grade of fish line may be used for the string. It 
should be held in a device similar to that shown in Fig. 1. 
This will bring the string to the elevation of the gage 
point (°/, in. below the top of the rail), and 1 in. from the 
gage line. The latter provision makes it possible to take 
the negative readings that are sometimes required on 
tangent track. 

After the curve has been stationed and all necessary 
data entered in the notes, the measurements at the mid- 


r ae 
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Fic. 1. Pappie ror HOLDING STRING 
The 1-In. Offset Permits Negative Readings 


ordinates of the chords should be taken and recorded 
(Table I, Col. 2). In the case under consideration, the 
first reading is taken at Station 1, with the ends of the 
cord held at Stations 0 and 2. The zero reading verifies 
the fact that these three stations are on tangent. The 
next reading is at Station 2, with the cord held at Sta- 
tions | and 3, and so on around the curve. In recording 
the ordinates, allowance is of course made for the 1-in. 
offset of the string. For these measurements it is con- 
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No. 
venient to use an ordinary 6-ft rule marie with 
cumulative total of '/;s in. divisions, beginniny at th . 
mark. ee 
The first step in the computation is to determin 
probable degree of curvature for the main portion ns 
curve. This can be done by averaging the ordinates ; 
the main curve arithmetically, or by visual inspectio of 
the data when plotted as in Fig. 2. (The average mt 
nate, *’/;. in., indicates a curve of approximately | der 41 
min, which is represented by the horizontal dashed in ' 
The lengths of the spiral curves connecting the elacade 
curve to its tangents are then determined in accordance 
with the standard practice of the railroad. On Rip » 
these spirals are represented by the diagonal dashed 
lines, which can be moved left or right as necessary +, 
approximate most closely the existing ordinates ~_ 
Next, the desired ordinates for curve and Spirals are 
read from Fig. 2 and recorded in Table I, Col. 3 and 
Col. 4 is computed as the algebraic difference betwee, 
Col. 3and Col. 2. The entries in Col. 4 are thus the plus 
and minus ordinates that will change the Original curve 
to the desired curve. The problem now is to compute 
the throws required to effect these changes. 
Let us first consider Stations 5, 6, and 7. Opposite 
Station 6, a change of —2 in the mid-ordinate is needed 
But if Station 6 is thrown a —2, the ordinates at Stations 
7 and 5 will be changed by half this amount with ¢h 
sign reversed—that is, by +1. Under Col. 6 these thre. 
changes are recorded in box A. The throw of —2 », 
—?*/ in., at Station 6, is recorded in Col. 7. (A minys 
throw indicates movement of the curve towards th 
center of the curve, and a plus throw movement in th: 
opposite direction.) The changes in ordinates indicated 
in group A are then subtracted from the entries in Col. 4 
and the differences are recorded in Col. 5. The zer 
entries for Stations 5 and 6 show 
that no more change is necessary at 











laste I. Sovvution or TypmicaL StTRiInG-LINING PROBLEM . 

(All Values Are in Sixteenths of an Inch) prewar Re Bar + a 

Ono De ALOB- — : Stations 7 to 12 are now exam 

Sra- Ouse Ones Devee- Aronsaatc Rusvctwe Taxow ined. To reduce the algebraic di 
TION NATE NATE ENCE Dirr Acorspraic Dirr THurows the In ference at Stations 7 and 8 t 
m@) (3) 3) © (8) (¢) (7) (8) zero, it is necessary to apply a +! 
0 o change at both stations. By visual 
: : : : © inspection it is seen that both 
3 0 0 0 9 Station 11 and Station 12 canals 
‘ 0 o 0 . 0 be changed a +1, which reduces 
é é a Q 3 = their algebraic difference to +1 and 
? 5 ? +2 +1 0 B 0 zero, respectively. A —2 change at 
: a = bh aS 4 c -2 Station 9 will produce the desired 
10 20 16 ~4 -2 0 G2] -s +1 changes at Stations 7 and $ 
a3 ~ ~ br oe the ~2 and likewise a —2 change at Station 
13 25 25 0 9 10 will produce the +1 changes at 
14 28 27 -1 0 P. . © Stations 11 and 12. As we now 
~ ~ + = oe Hf ja +2 have a symmetrical group, with the 
17 25 27 +2 0 +4 +4 algebraic sum of the changes equa’ 
- - - P 4_ to zero, we arbitrarily use these tw 
19 25 27 +2 0 +14 —2and four +1 changes and note 
4 = i Hr re +18 the changed algebraic differences © 
- 23 2€ He ale he + Col. 5. As the ordinate at Statio 
23 28 23 -5 0 -16 9 was reduced by —2, it has bee 
+ 7 7 ° al ‘ << reduced —1 too much, wand 
- ae ¢ l +2 0 +2 — 10 -s changes its remaining algebra 
a7 8 11 +3 +2 +1 0 2} | 4] ag difference to +1 as shown in Col 
29 ; : oe = 5. In order to complete the neces 

I 





-4 sary changes at Stations 9, 10, and 
11 to reduce the algebraic differences 
0 to zero, group C in Col. 6 must 
0 ° 

applied. 
: To determine the throw at thes 





Sum: 


affect! 


Statio! 


Pposite 
needed 
tations 
ith the 
e thre: 


roup B in Col. 6 must be analyzed. Station 


ona neil d first. To make this +1 change of ordi- 
‘v. if no other ordinate were to be changed in the re- 
* ning portion of the curve, Station 8 would have to 
the ‘wn ye in. towards the center—that is, a —2 
«Station 9 would have to be thrown a —4; Station 
i. ,—6; al dso on. 

similarly, to make the +1 change at Station 8 without 
sfecting the ordinates of the remainder of the curve, 


station 9 would have to be thrown a —2; Station 10, a 
‘4 Station 11, a —6; and so on. 
_2 change in ordinate indicated in group B for 
9 would similarly be made by throwing Station 10 
and to avoid changes in the rest of the curve, 
would have to be thrown a +8; Station 12,a 
and soon. Table II summarizes all these steps 
oor Stations 7 to 12 inclusive. It is seen, then, that the 
‘otal throws indicated for Stations 8, 9, 10, and 11 will 
oroduce the desired change in ordinates at Stations 7 to 
for group B 


Tt 
ine 
Station 
ba 


tor 
sf ( I 
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DETAILED COMPUTATION OF TOTAL THROWS 
Turows TO CHANGE ORDINATE OF: 


aBLE II 














' - _ — —————m, «=| TOTAL 
k Sta. 7 Sta.8 Sta.9 Sta. 10 Sta. 11 Sta. 12 Turow 
0 
4 —2 wl 
in - 4 +4 —6 
s —6 +8 +4 —2 
10 —8 +12 +5 —2 0 
12 -10 +16 +12 -4 —2 0 
14 —12 +20 +16 —6 4 0 
16 —14 +24 +20 -8 -6 0 


it is not actually necessary to go through this lengthy 
procedure to determine the throw for any particular 
station. The same result is obtained by taking the alge- 
raic sum of the changes in ordinates above the station 
n question, doubling it, changing the sign, and adding it 
ilgebraically to the throw for the preceding station. 
For example, to compute the throw for Station 9, take 
the sum of the ordinate changes at Stations 7 and 8 (that 

2), double it and change the sign (—4), and add it to 
the throw already determined for Station 8, which is a 

2. The result is —6. At Station 10, the algebraic 
sum of ordinate changes at preceding stations is zero, 
vhich causes the throw to remain a —6 for that station. 

In like manner, the throws for groups C, D, E, F, G, 
and // are determined, and entered in the proper position 
NOL, ¢ 

For a fast, successful solution, it is of primary impor- 
tance to recognize and make use of symmetrical ‘‘blocks’’ 
t “bracket” groups. A “‘bracket’’ may extend across 
any number of stations, as shown by block D. In re- 
ality, block D is composed of two brackets, one extending 
‘rom Station 16 to 26, and the second overlapping it and 
extending from Station 14 to 28. 

It will be observed that all groups are symmetrical 
‘outa center line or band. This line of symmetry may 
€ imagined to pass through the middle of the — 2 
lange of ordinate in group A, to lie between Stations 9 
and 10 for group B, to pass through the middle of the +2 
jange of ordinate in group D, and soon. The throws in 
ol. ¢ likewise are symmetrical about the same lines or 
sands. It would be possible to disregard this rule of 
symmetry, but the speed with which the throws can be 
set down when using it largely offsets any advantages 
iat might be attained by the use of any other method. 

After all the desired changes in mid-ordinates have 
“sen accomplished and all the throws have been com 
suted, the total throws are tabulated under Col. 8. 
“omputations are not complete, however, until the total 
Tows are checked against the original and computed 
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Fic. 2. ORIGINAL AND ADJUSTED ORDINATES OF CURVE OF 
TABLE I 
ordinates. In the check, the process of computing 


throws is reversed. For example, let us check Station 17. 
The total throws for Stations 16 and 18 are added alge- 
braically (+4). Half of this throw, with the sign 
changed (—2), algebraically added to the throw for 
Station 17, gives a total of +2, which when added to the 
original ordinate of that station (+25, in Col. 2) checks 
the desired ordinate (+27, in Col. 3). 

The entire column of throws must be checked in like 
manner. If it so happens that an error has been made, 
corrections can easily be made. For example, if the 
throw at Station 18 had been totaled erroneously as +4, 
the check of Station 17 would give a computed ordinate 
of +28 for the new curve. This new ordinate of +28 
would replace the +27 ordinate and the check would be 
continued. At Station 18, it would be found that the 
desired ordinate would have decreased to a +25; at 
Station 19, the ordinate would have checked out to be 
+28. A +2 “bracket adjustment’ would then be made 
immediately on Station 18, which would affect Stations 
19 and 17 by a —1 change and would even up the curve 
to an ordinate of +27. 

The curve is now ready to be staked out and alined. 
It has been found that 1'/, by 1'/2 by 18-in. oak stakes, 
set in holes drilled in the ballast with a sharp-pointed 
lining bar and driven flush with the tops of the ties, will 
give satisfactory and permanent results. It is well to 
have the same person who sets the tacks originally make 
the throw measurements. In this way, any errors due to 
peculiarities in setting the stakes or in measuring the 
tacks will be overcome. 

Finally, after the work has been completed and one or 
more trains have used the track, a most important check 
must be made by again string-lining the entire curve. 
This last detail, often neglected, gives an opportunity to 
check all phases of the work, including the possibility of 
an inaccurate reading of the original mid-ordinate, in- 
accuracies in the setting of the tacks, or a slight move- 
ment of the stake while the curve was being adjusted. 





Shear Deformation Included in 
Three-Moment Equation 


By A. Fuoris 


Los ANGELES, CALIF. 


T is generally admitted that lateral earthquake 
forces can best be transferred to the foundation 
by means of floor slabs. These concrete slabs are usually 
continuous over several walls, and can therefore be ana- 
lyzed by the three-moment equation. In its standard 
form, however, this equation does not include the in- 








/ 


fluence of shearing forces on the moments over the sup- 
ports. This omission is ordinarily perfectly legitimate; 
but in a slab subjected to horizontal loads, the work done 
by the shearing forces may be appreciable, since the 
width of the slab (which here is to be considered as the 
depth of the beam) is so great in proportion to the span. 

rhe purpose of this article is to derive a three-moment 
equation in which the shearing deformation is included. 
It can be applied in the same way as the standard three- 
moment equation, and actually the introduction of the 
shear terms facilitates the solution, by making it pos- 
sible to apply the principle of iteration. 

The usual sign conventions, as indicated in Fig. 
l(a) and (c), will be employed. 

In Fig. l(a), @, is the slope, at support m, of the elastic 
curve to the left of m, and @, is the corresponding slope 
of the curve to the right. £6, and £6, are expressed by 


ee F 
7A Beall 5 ieee 
_- yy t*ogT 1] 
7 R, - } Fea 9 
ae a 2] 


The factor v depends on the shape of the section and the 
value of Poisson's ratio for the material composing the 


beam. For rectangular concrete sections, » = 2.8; 
for rectangular steel sections, » = 3.0, determined from 
: 2 (me +1). . 
the well-known expression, vy = « , in which « 
m 


equals 6/5 for rectangular sections of any dimension, 
and m is Poisson's constant having an experimental 
value of 6 for concrete and 4 for steel. The negative 
sign in Eq. 2 takes into account the convention that the 
shearing forces acting to the left and right of a section 
have opposite signs. 

LL... and R,,, represent the static moments of the 
bending moment areas [Fig. 1(6)| about supports n—1 
and m+ 1, respectively, and are expressed by 


Lisi = Loa) + 2 (M,.1 + 2M.) . [3] 
He : 
and Rus = Rovctt) + rr (M1 + 2 M,) : [4} 


in which L,,-1) and Ry,41) represent the static mo- 
ments, about »—1 and +1, of the areas of the bending 
moments /,, and M.,,.:) (of the free-end beam). 

Curves for the shear produced by the moments at the 
supports are shown in Fig. l(c). The areas under these 
curves are 


FL = M, -— M,, a ate [5] 

and Fin, = Mui -— M, [6] 
Substituting Eqs. 3 to 6 inclusive, into Eqs. 1 and 2, 
and remembering that #@, = —06’,, the generalized three- 


moment equation is obtained 
Se 6yv ° Be Se a1 P 1 l 
M, (FZ - 3". )+ 2 My i+; + 3r(45-+ a) 
Oy 


l, 1 " Lele 1) Reins 1 = 
Mas} _— = —({ - 7 7 
+= (7 m:) ( Tabu + tt ) [7] 


If the section of the beam is constant in all spans, Eq. 7 
becomes 


Me (4 6»? )+ 2M | tn + bass + Bey (7 4 )] 
l. ln bast 


) ae 1) o(n+t) ' 
+ Mays (to41— 6" 77) = -6( + ) , , [8] 


n+ n batt 


in which y = J/A. 
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Fic. 1. NOMENCLATURE 
(a) Elastic Curve; (6) Moment Curve; (¢) Curve of She 
Produced by Moment 


Neglecting the influence of shear, that is, omitting a) 
terms multiplied by vy, Eq. 8 reduces to the standard 
three-moment equation. 

For computing L,,,-1) and R,¢,41) the following for 
mulas can be used. If the beams to the left and righ 
of m have uniform loads of p and q, respectively, per unit 
length, 


i It 
Lin—1) = an Rutt) = Toth 


If the beams are loaded with the concentrated loads ! 
and Q at a distance 6 and ¢ from the supports n—| and 
n+l, respectively, Fig. 1(a), then 


ij 
Late) = “(he +B) (he ~ 8) 


Ve 
and Ryt1) = « (lati +) (lini — ©) 


If P and Q act in the middle of the spans, 


3 3 
Ltn) = ca and Rot) = Ole 
16 16 

If several concentrated loads are acting on the beam 
Loni) and R,,+1) can be obtained by superposition. 

In solving Eqs. 7 and 8, the moments always becom 
negative. This means that their directions are 0p 
posite to those assumed in Fig. 1(a@) and (c). 

The application of the standard three-moment equa 
tion to the analysis of a beam over several supports + 
somewhat impractical because of the simultaneous 
equations involved. For their solution the accurac) 
the ordinary slide rule is not sufficient, and in such cases 
many engineers prefer to use graphical methods. But 
in applying the proposed three-moment equation to cv! 
tinuous beams of considerable depth and short span, 
solution of the simultaneous equations can be facilitated 
by the use of iteration, or repeated approximations, * 
stated previously. 

This method of solving simultaneous equations © “ 
plicable whenever the elements of the diagonal in 





inant falling from left to right are considerably 
..¢ than the other elements. In the present problem 
the case, because the shear terms are subtracted 
he ficients of the end moments and added to 
ficient of the middle moment. The greater the 
» of the shearing forces, the more rapid will be 
rvence of the values of the moments over the 


as 
mH 
nve 


rts 


~ demonstrate the application of the generalized three- 
ment equation, a typical problem will be solved. In 
the continuous beam over five supports represents 
* ridor slab which has to resist the uniformly dis- 

ted lateral earthquake loads, as shown. (In the 

~_.nstruction of the school buildings in Los Angeles and 

" »ity, after the Long Beach earthquake of March 10, 
such corridor slabs have been used frequently to 
osmit the earthquake forces to the foundation by the 


“f concrete walls or frames. On both sides of the 


mit 




















= -dors are the wooden floors of the classrooms, which 
a -ansmit the earthquake loads.) The constant depth 
the concrete slab (that is, the width of the corridor) 
A 2 (ft, so that y = 12.0. 
‘ 0.18 Kips per Ft 0.15 Kips per Ft 0.25 Kips per Ft 
——— TT TITTTTTTT ~ 
f Shea cr — Hid ‘ih 
; +) 2 
i. Ft re ——10.0 Ft —_>}<——-8.0 Ft —»je-———— 13.0 Ft ——¢) 
= Nee ; 2. Loapinc ASSUMED IN NUMERICAL EXAMPLE 
g for \ssuming vy = 2.8 and applying Eq. 8 in the same 
right manner as in the standard analysis of continuous beams, 
imit of the following simultaneous equations are derived: 
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+79.0 M, — 10.2 M, = —131.5 {10} 
—10.2 M, + 81.4 M, — 17.2 M; = — 64.5... [11] 
— 17.2 M; + 82.8 M; = —157.2 [12] 


Note that in Eqs. 10, 11, and 12 the elements of the 
diagonal (the coefficients 79.0, 81.4, and 82.8) are con 
siderably greater than the remaining elements. Hence 
these equations can be solved conveniently by slide rule, 
if the method of iteration is applied. 

Assuming M, = 1.0in Eq. 10 and solving, 4, = — 1.540. 
Substituting this value in Eq. 11, and assuming J/; 
1.0, M, = —0.772. Introducing the last value in Eq. 
12 and solving, M; = —2.070. Using the values of \V/, 
and ./; thus found, and proceeding in the same way as 
above, the second approximation gives M@, = —1.762, 


M, = —1.450, and M; = —2.210. The third and fourth or 
final approximations are M, = —1.852, M,; = —1.491, 
M; = —2.220, and M, = —1.855, Mz = —1.500, M; = 


— 2.221, respectively. The units are kip-feet. 

Neglecting the influence of the shearing deformation 
that is, applying the standard three-moment equation 
we obtain: 


44.0 M, + 10.0 M, = —131.5 
8.0 Mz + 42.0 M; = —157.2 


Solving these equations simultaneously, the moments 
over the supports will be M4, = —2.962 kip-ft, M, = 
—0.1298 kip-ft, and M,; = —3.738 kip-ft. For reasons 
previously stated, the method of iteration cannot be 
applied in the solution of these equations. 

Comparing the two sets of values for the moments over 
the supports, it is readily seen that the influence of shear- 
ing deformation is considerable. 
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Stereoscopic Mapping in Brazos 
iver Region 


He Epiror: The following facts may be of interest in con- 

n with the article on ‘‘Air-Mapping the Brazos River Area”’ 

Haquinius, M. Am. Soc. C.E., in the July issue. Upon the 

nting of a federal allotment to the Brazos River Conservation 

Reclamation District for the purpose of carrying out the pro- 

| developments, the directors of this District requested the 

tate Board of Water Engineers to continue its work of formulat- 

ome g plans for the proposed developments, until such time as the 
could get its engineering force organized and functioning. 

the purpose of making plans and estimates of the proposed 

pments, this Board, in cooperation with the U. S. Geological 


1a eveIOp 
te ic survey, had previously mapped all the proposed major reservoir 

reas of 1:48,000 with a contour interval of 20 ft. 
‘ was considered advisable that the District should first map 
rately, on a larger scale and in more detail, the several reservoir 
“eas, as such maps were needed for making final plans and esti- 
es, fnal surveys of the reservoir area to be purchased, and 
her uses. Since the most improved modern mapping 
jure the use of aerial photographs, the first step taken 
ated "as (o draw up specifications and secure bids for aerial photographs. 
. mus and G. C. Morris were put in charge of the work 

“ring the necessary aerial photographs. 

af . the ' the first photographs were delivered the Brazos 
th _ «Bad perfected its engineering organization. After thorough 
—_ ' livestigations, it was decided that maps of the re- 


na il 





quired accuracy could be more quickly and economically obtained 
through the method of stereoscopic plotting. In his article Major 
Haquinius discussed the organization, execution, accuracy, and 
cost of the work. The satisfactory results obtained show the value 
of the method chosen for carrying out the mapping program. 

Under cooperative agreements between the U. S. Geological 
Survey and the State Board of Water Engineers an area of about 
7,750 sq miles was topographically mapped on a scale of 1: 48,000, 
with contour intervals of 10 and 20 ft. This work was done over 
the period from 1923 to 1931. The average cost of 5,568 sq miles 
of this mapping was $54.20 per sq mile, which amounted to a cost 
to the state of only $27.10 per sq mile. It was found that a material 
reduction in cost was obtained in mapping when aerial photographs, 
made by the U. S. Army, were used. These maps served well the 
purposes for which they were intended, as they enabled the Board 
of Water Engineers to make studies of various reservoir areas and 
estimates of cost and to formulate plans for the development of 
most of the major watersheds. 

As a result of these studies, there have been organized river 
districts or authorities on most of the major watersheds of Texas 
Before final plans and estimates can be made and construction be 
gun, it will be necessary to have larger and more detailed maps 
covering various reservoir areas. Maps similar to those being 
made for the Brazos District would be adequate. Such maps could 
also be used for geological and agricultural studies, delineation 
of drainage areas, preliminary studies of highway locations, in 
dustrial locations, forestry studies, soil erosion studies, and many 
other uses. 

By means of these modern methods, large-scale, detailed mapping 
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may now be done at such a slight additional cost over that for the betterment necessarily implies a lowering of th prefee: 
smaller scale maps, that it would seem advisable for future map- standards or a weakening of their professional am!) jy. — 
ping to be done on such a scale and with such detail. a well-paid employee engineer, one whose salary j, niin, y 

There is now urgent need for such maps as are being made by with the value of the services he renders, will be no jess —— 
the Brazos District, for all the various purposes just mentioned. It to the profession by reason of that fact. Is it not fa; mans vy 
is highly important that a program, for carrying on such mapping able to assume that such a recognition of his wort} will “wy 
work and for prorating the costs thereof between various agencies inspire in him a greater interest in his profession and to = — 
in proportion to the benefits to be derived therefrom, be worked out. his professional standing in the eyes of the Public? Otherwi 
Che many uses that can be made of such maps and of the aerial just what do we mean by that term “professional standing”? - 





photographs obtained in the process of mapping, and the rapidity The important point at issue is whether such an end can best | 
and accuracy with which such work can be done, should give im- attained through collective bargaining of employee groups ees - 
petus to an extensive mapping program. their own trade union, or by means of some such method as is “4 M 
Joun W. Pritcnertt, Assoc. M. Am. Soc. C.E. ented. 7 ~ bes a Or the tentative plan sug _ 
Austin, Tex Member, Texas State Board of Water Engineers ony eng oer. Van Duy! DOUgaton, aso reported in your Septes ines 
| August 22, 193% We feel that the plans suggested by both are woefully inadequa:. 
to meet the issue except, possibly, on an extremely limited scale nate 
\ . - President Hill believes that the remedy lies in individual action )y ra 
A lore Abo ut Pa st- President k lad engineer employer members of the Society, in a voluntary effor: op . 
; , ; their part to ‘‘sell’’ their superiors or employers on the importan: : a) 
To tHe Eprror: In connection with your biographical sketch, of the work of their employees and the justice of greater monetary 
in the July issue, about my father, the late Henry Flad, Past- rewards for that work. But President Hill’s proposal ies 
| President Am. Soc. C.E., these personal recollections may be of jn his address, is dependent upon so many “ifs” as to destros a < _ 
interest ; confidence employees as a group may have in its adoption by nna \" 
Father and I were always close friends. We romped together appreciable number of engineer employers. = 
when I was a little lad. I visualize him sitting in his easy chair Mr. Boughton would have the Local Sections of the Sociery \ 


with his legs crossed, perching me on his foot, and holding both of interest themselves in the work of adjusting grievances of employe 
my hands, then tossing me up and down repeating the German engineers, both monetary and others. He even suggests that “the: 


stanza could set up grievance committees to take up the troubles of +» 
“Hippity Hippity Hop young men when they feel they are underpaid or overworked ve 
Das Pferdchen lauft Gallop committees that would go directly to their employers when su; Lan 
Hippity hippity hep of their ground.”” This is a consummation devoutly to be wished nat 
Das Pferdchen lauft geweg, for, and by no one more than by us. Were engineering employees un 
Der Reiter liegt im dreck.” everywhere assured of such full cooperation from the Society as al 


oo aI led th would result in the accomplishment of their objectives, then 
lereupon he suddenly lowered Mis Toot, and 1 sprawled on the truly, would there be little need for a union in, at least, this field of 


floor in great glee. engineering 
When we were children father was wont to repeat a few German But, is the Society ready to assume such a responsibility with 
proverbs time and time again, so that they became firmly instilled. all the burdensome and, may we add, often unpleasant work that was 
I have always thought they influenced our behavior in after life. this entails? Will the are Dae of the Rael Mactan be willing th 
There was, for instance, the following: to contribute their time and efforts to the performance of thes : 
“Ver einmal ligt, dem glaubt man nicht, duties? Will they, in “er perform the functions ofa trade union 
Und ven er auch die Warheit spricht. for engineer employees? We must leave this to the Society ' we 
: determine. 4 
“Wer liigt, der stielt, der senkt, der brennt, What will the Society do in the case of leading executives wh an 
Und wird zuletzt auf den Galgen gehengt. although members of the Founder Societies, are carrying through u 
, , it , ruthless and inhuman labor policies, which have shocked the con 
In later years he seemed to enjoy telling me about his inventions science of the nation? The findings of the LaFollette Senate I: 
and discussing engineering problems. I helped him in making vestigating Committee are replete with the names of large and 
experiments with the velocimeter for measuring the flow of water powerful industrial corporations who have resorted to the use of 
in pipes, with the rheobathometer for deep-sea soundings, with labor spies, blacklisting, and open violence in dealing with thei 
oa a ee ea ee pores er rene! See eae. employees (technical as well as production) who have organized 
— — _ — — any “ 7 ourrsen —— = me — peacefully in the American way to petition for a redress of | 
sippi River Commission. He was always very appreciative of my grievances 
help and encouraged me to feel that I grasped his ideas more quickly The list is too numerous to mention, but may we refer to the For 
= some of a eee iriends. 11 ith Motor Company, Remington-Rand, Bethlehem Stee!, Repub 
1S spirit sti aewvars my actions and leaves me wit an Steel, Chrysler Motor Company, ete. 
easy conscience so long as I follow its dictates It is our feeling and we are gaining more and more support fro! 
Epwarp F.ap, M. Am. Soc. C.E. day to day, that the employee engineer can achieve a recognition © 
his worth and bring about an amelioration of his conditions throug - 


St. Louis, Mo Consulting Engineer 


September 7, 1937 collective bargaining carried on by his freely chosen trade umior 


We consider the interest that the Society is taking in the ' 
nomic betterment of the 90 per cent of engineers, = ar 
Ti by 4h r =. . 9 loyees, as a very hopeful sign and we are looking forward ™ 
Trend Toward Trade Unionism Setareat to the comumain piamn Ge Wasllle’ catty tobe tocnsds 2 
Yt Str: As the largest national trade union in the technic ae of that end. . : low tt 
eid, oie we be semaine to eoaienae Siecen the otiaen tae will bes benefit not only to binoelt ane a : hen r 
made by President Louis C. Hill at the recent Society Convention ee but will be a benefit to the pony ee ming pe : o- | 
: “aot A ’ standards will be improved and there will be more and mor 
a digest of which was printed in your September issue, and to , : “wail 
' > os : : centive for better, more productive services. 
present the engineer employees’ side of the trade union question, 
as we see it 
In the first place, permit us to take issue with the statement 
that “this trend towards trade unionism, if permitted to continue, 
will destroy whatever standing the engineer has obtained as a mem- 
ber of an acknowledged profession” and ‘‘that it will destroy public 
confidence in us as members of a true profession.” We fail to New York, N.Y. 
see how the banding together of technical men for their economic September 17, 1937 
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. Canadian Engineers at Boston 

re racy ENGINEERS attending the Fall Meeting will wear on their 


toa ‘il listinctive badge of gold, silver, or bronze, bearing the 


>a 


<li "eof a beaver. This pin is the emblem of the Engineering 

epte ACs ‘ °.¢_¢6 . . . 
of Canada, whose members are joining with the Society in 

la vities at Boston on October 6-8. The gold badge desig- 

a ,member; the silver, an associate; and the bronze, a junior 

1 scal a 

sa | naies ering Institute of Canada celebrated its fiftieth birth- 


: . ust three months ago. Among its more than 5,000 members 
“am are some 300 residents of the United States, many 
of whom are members of the Society. It is in- 
teresting to note that the first president of the In- 
stitute, Thomas Coltrin Keefer, was also the eigh- 
teenth president of the American society. 

Many interesting facts about the Institute are 
recorded in the ‘“Semi-Centennial’’ number (June 
1937) of the Engineering Journal, its official organ. 

Institute came into being in 1887, and its charter received 
val sanction the same year. Until 1918 it was known as the 
Canadian Society of Civil Engineers, but its by-laws made it clear 

the term “‘civil” had reference to all types of engineering 

than military. From the outset the organization showed a 
Jthy growth; its original membership of 288 doubled in the 

n years, and in thirty years the membership had reached 
three-thousand mark 

The first local branch was formed in Toronto in 1890, and today 

are 25 such branches. In 1918 the name of the organization 
was changed to make it “‘more expressive of its aims and functions,” 

Engineering Journal (a monthly publication) was established, 
nda full-time secretary was appointed. 

The Institute has long been active along professional as well as 

ical lines. In 1896 one of its committees was instrumental in 
licensing -law’’ that was enacted by Manitoba in 1896 
y Quebec in 1898. According to the Engineering Journal, 
enactments did not prove altogether satisfactory in opera- 

However, further work on the subject was undertaken 
and the model act prepared and adopted by the Institute 
/ became the basis of legislation since adopted in all but one 

Canadian provinces 

Society is delighted to be able to return so soon the hos- 

accorded its members at the Institute’s semi-centennial 
ration in June 1937 
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Structural Research 


in structural design depends entirely on the better 
ling of the phenomena governing the behavior of engineer- 
g struct naking it possible to substitute more exact engi- 
ring knowledge for the approximations that were considered 
Such knowledge is accumulated as the result 
il and experimental researches that are being conducted 
many countries of the world and in the rapidly increasing number 
nd industrial laboratories in the United States. Par- 
rly noticeable is the expansion of the experimental work that 
‘aken place durmg the last few years. 

les t ine-honored methods of simplified analytical stress 
inat ind the checking of the actual stress by strain-gage 
n new and fruitful methods of attack are being 
More exact methods are necessary to determine 
ally indeterminate structures. An entirely new 
ilysis is being opened up by the introduction of 
ion factors, in order to make it possible for the 

ener | mine the actual stress distribution. 
Ag and creep tests are supplementing the work of 
rai ratories; small- and large-scale models are being 


past 


— 
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used extensively; indirect methods of strain and stress measure- 
ments—as for instance the photoelastic method and the membrane 
analogy—have been added to the methods of direct strain measure- 
ment of the past; and the vibrator is being used in the laboratory 
as well as in the field. Fatigue researches are bringing out the im- 
portance of the exact knowledge of stress concentrations. Such 
tests of riveted and welded joints and girders, either by direct ap 
plication of dynamic loads or by use of vibrators, represent only a 
few of the most recent investigations which are so important in 
gaining a better understanding of actual stress conditions. 

This extensive theoretical and experimental work seems to suffer 
from lack of coordination and insufficient exchange of information 
concerning the work proposed or being done. The different testing 
programs in the field of structural research mentioned in connec- 
tion with the symposium on Structural Application of Steel and 
Light-Weight Alloys, in Pittsburgh in October 1936, suggest the 
necessity for steps to be taken to remedy these conditions. The 
American Society of Civil Engineers which, by its very nature, is 
interested in promotion of engineering knowledge, is the most 
logical organization that could successfully undertake such a 
coordination. This cooperation between the many active research 
groups ultimately should result in a properly balanced research 
program, eliminating the considerable overlapping and unnecessary 
waste of personal efforts and increased cost to all concerned. 

The Structural Division of the Society is organizing, as a part of 
the existing Committee on Fundamentals Controlling Structural 
Design, a Subcommittee on Structural Research. The purpose of 
this subcommittee is to collect data on the research programs that 
are being conducted and contemplated, and to serve as a correla- 
tion agency which may be available to every college or industrial 
organization interested in economical and efficient structural re- 
search. 

These activities, leading as they often do to worth-while tech- 
nical papers, thus have a bearing on the publication pro- 
gram of the Society. While having no authority in connec- 
tion with the research projects themselves, the Committee 
on Publications is sympathetic to all efforts to make the out 
come of research more readily available to engineers. It pro 
poses to seek advice, working through the officers and committees 
of the Structural Division, including the Subcommittee on Struc 
tural Research, as to the publication of papers dealing with 
structural research. The final decision as to the advisability of 
having the papers published by the Society is the responsibility 
of the Committee on Publications. 

The Subcommittee on Structural Research is a purely coopera 
tive agency. Its work can be beneficial only to the extent that 
institutions and individuals charged with structural research will 
be willing to cooperate with it. The plea therefore is made that all 
those interested get in touch with the chairman of the committee, 
A. V. Karpov, 801 Gulf Building, Pittsburgh, Pa. Any informa 
tion concerning structural research that is being carried on at 
present or contemplated in the near future, or any suggestions in 
this matter, will be very much appreciated. 





Transactions, Volume 102 


IN COMPARATIVELY few weeks another volume of technical papers 
will be ready to take its place in the series known as TRANSACTIONS 
of the American Society of Civil Engineers. Complete sets of 
TRANSACTIONS are rare indeed. Collectors find it extremely diffi- 
cult to find copies of Volumes 1 to 14, for example. 

The new volume, typical of the modern TRANSACTIONS, contains 
37 papers on subjects covering every branch of the civil engineering 
art. The theory of structures and the broad subject of hydraulics 
are well represented. The seasoned, practicing civil engineer will 
find in this volume the latest thought, assembled from all corners of 
the earth, on pile driving, sedimentation, wind stresses, reinforced 
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concrete, building frames, models, fluid turbulence, wire ropes, per- 
meability, dam sites, engineering geology, underground water, ef- 
fects of earth shock on structures, surveying, express highways, 
steel, and light-weight alloys 

For the first time, in this volume, members will have available 
the complete text of the notable address prepared by Louis C. Hill, 
President Am. Soc. C.E., and presented in his absence by Vice- 
President E. P. Lupfer, at the Detroit Convention of the Society 
in July 1937. A limited number of reprints were distributed 
at the meeting and an abstract was pub- 


Vou, 73 No. ; 


North Carolina Student Chapters 
Conference Held 


A REGIONAL CONFERENCE of the Student Chapters in North Cc 
lina was held on May 8, 1937, at the time of the me. Ling oo” 


North Carolina Section of the Society. 


The meeting was held a 


the Washington Duke Hotel in Durham, N.C., and was attended 
by forty representatives from the University of North Cay = 





lished in the September number of Civ 
ENGINEERING. Also, for the first time, will 
appear the professional memoirs of 105 
members, who died during the year 1936- 


In This Issue .. . 


Civil Service and the Engi- 


1937, neer—An Editorial..........p. 673 
The mailing of this edition (14,900 copies) . = 5 "Sesh 

marks the culmination of active effort by the x. anadian Engineers To Take 

staff in the months of July and August Partin Boston Meeting.......p. 715 

Publication of PROCEEDINGS customarily is Structural Research.......p. 715 

suspended during the two warm-weather Volume 102 of “Transac- 

months, not only because serious reading by | tions” to Be Issued. . .p. 715 


members is inclined to lag at that time, but 
because the editors are engrossed in proof- | 
reading, correcting, collating, repaging, and | 


Donald Dies. 
Dayton 


Past-President Hunter Me- 


p. 717 


Regional Conven- 


therwise pari the « 1 TRANSAC- . 

— e preparing the annua Aaa tion, October 14-15 p. 716 
To members, of course, the worth of this . Early Presidents of the 

volume is measured by an appraisal of the Sociely—M. J. Becker......p. 718 





technical content of the single copy in their 








possession; but a wide-spread vote of appro- 
val is evident in the mailing statistics. For example, currently the 
TRANSACTIONS shipment weighs more than 21 tons. Of this total, 
about 40,000 Ib is mailed within the boundaries of the continental 
United States and the distribution of the remaining 2,000 Ib is 
roughly as follows (see 1937 Year Book, page 484): Alaska, Can- 
ada, and Newfoundland, 14 per cent; Mexico, Central America, 
West Indies, and Bermuda, 23 per cent; South America, 14 per 
cent; Europe, 19 per cent; Asia, 14 per cent; Africa, 2 per cent; 
and Australasia and Oceania, 14 per cent. Parenthetically, the 
distribution to eastern Asia is somewhat complicated at present by 
international disturbances, and is subject to delay or suspension 
The pressure of this work is felt, not only in the editorial depart- 
ment, but in the mailing department and in the general office, and 
its completion, on schedule time, is a source of relief as well as 


great satisfaction 





Ninth District Convention Scheduled 
for October 14-15, 1937, at Dayton 


OPERATION of flood-control structures and the progress of aerial 
mapping will be features of the Ninth District Convention of the 
Society, to be held at the Engineers’ Club, Dayton, Ohio, on 
October 14-15, 1937 

The convention will be called to order at 10:00 a.m. on Thursday, 
October 14, by Dr. Bernard T. Schad, president of the Dayton 
Section. After an address of welcome by Hon. Charles Brennan, 
mayor of the city of Dayton, R. C. Gowdy, Vice-President of the 
Society, will preside. A paper on “Fifteen Years’ Operation of 
Flood Control in the Miami Conservancy District,’’ including 
rainfall and hydrologic studies, will then be read by C. H 
Fiffert, M. Am. Soc. C.E., chief engineer of the District, and 
discussed by C. S. Bennett, M. Am. Soc. C.E., assistant chief 
engineer of the District, and by C. H. Paul, M. Am. Soc. C.E., 
consulting engineer. An official luncheon will be held at noon. 
The Thursday afternoon program will be featured by an inspec- 
tion of Taylorsville Dam, the municipal airport, Englewood Dam, 
and the sewage disposal plant. A banquet, entertainment, and 
dance will take place in the evening 

On Friday morning an illustrated paper on ‘‘Aerial Photography 
and the Civil Engineer’’ will be presented by Capt. L. J. Rumaggi, 
chief of the aerial mapping unit, Air Corps Material Division, 
U.S. Engineer Corps. A Friday afternoon inspection trip will be 
made to Wilbur Wright Field, the world’s largest aeronautical re- 
search laboratory. An interesting program for the ladies has been 
arranged, covering both days 





North Carolina State College, 
University. 

President M. A. Lyons of the North 
Carolina regional student conference 4 all ; 
the meeting to order and explained the fun ' 
tioning of the conference which has va 
operating for several years. Ordinarily tee 
conferences per year are held, but conflicts 
prevented the holding of a fal] meeting ix 
1936. : 

The executive committee of the confer. 
ence reported the following officers for the 
academic year 1937-1938: 

President, W. A. Edwards 
Carolina State College) 

Vice-President, E. F. Coffin ( University 
of North Carolina) 

Secretary-Treasurer, C. L. Lucas (Duke 
University) 

Commander L. F. Bellinger, Vice-Presi- 
dent of the Society, gave an illustrated le- 


and Duk 


(North 


ture on his engineering experiences in the Corps of Civil Engineers 


of the Navy. 


Announcement was made that the newly elected officers of the 
conference had already begun work for another joint meeting to be 
held in the fall of 1937 at Raleigh, N.C., and also reported plans 
for several joint inspection trips during the coming year. The 
meeting then adjourned for dinner. 

In addition to the student conference, many Chapter representa- 
tives attended the morning meeting and a part of the afternoon 
session of the North Carolina Section. 





President Hill Visits Panama Section 


On Jury 2, 1937, while his boat was going through the Canal 


President Hill was the guest of the Panama Section 


He arrived 


at Balboa, C.Z., in the morning and was met by E. P. Haw 
president of the Section, who acted as his escort during his stay 
on the Pacific side of the Isthmus. 

After being presented to Gov. C. S. Ridley, other Canal officials 
and members of the Section, Mr. Hill was driven around Balboa 
Later he was taken through Gaillard Cut on a launch, stopping 


for lunch on one of the dredges. 


At Gamboa he caught the after 


noon train for Cristobal, where he boarded a ship which sailed « 


the late afternoon. 





November Issue of Interest to 


Younger Men 


IN CONNECTION with the plan for enabling each Student Chay 
member in good standing to have the privilege of requesting 4 
plimentary copy of the November issue of Crvit ENGINEERIS 


that issue will carry a number of articles, items, and reports 
special interest to younger engineers, in addition to its usual 


tures. 


tea 


Among the special features referred to is an editorial on the ™ 


portance of broad engineering courses in colleges; a paper 0m PF 
ent social conditions and future planning from the views 
the engineer; two “Engineer’s Notebook”’ articles abstracted 


prize-winning theses on civil engineering subjects by members 
Student Chapters; a talk to students of engineering pré pared 
Director of the Society, and some suggestions for the 
Chapter activities prepared by the Society’s Comm! 
dent Chapters; advice on good methods for locating work, 


by 3 
conduct 

tee on Str 
bv + he 








» oo 
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reports for the school 
and 


rs onnel-counseling agency; 
~‘ from over a hundred Student Chapters; 
ms 

d believed that engineering students will find much 
f value in the November number, which is in a sense 
imilar to that published in September 1936 





Past-President Hunter McDonald 


2 McDOoNALp, Past-President of the Society, died at 
on August 24, 1937, after an illness of several 

He was 77 years of age, and in term of office was senior 

living Past-Presidents. 

McDonald was born at Winchester, Va.. June 12, 1860 
few years of his life were passed alternately under the 
Confederate and the 
Union flag, as that 
town, and even his 





confer 
lor the own home, changed 
hands several times 
‘North during the Civil War 
He was graduated 
versity from Louisville Rug- 
by School. and stud- 
(Duke ied engineering for 
one year at Washing- 
-Presi- ton and Lee Univer- 
d lec sity. This com- 
‘ineers pleted his formal 
schooling, and in 
of the 1879 he began his 
} to be engineering career as 
plans assistant engineer 
The with the Louisville 
and Nashville Rail- 
enta road. Within a few 
moon months, however, he 
entered the employ 
of the Nashville, 
rk McDona.p, 1860-1937 Chattanooga and St. 
; Louis Railway; and 
ion wief interval he served that road continuously until 

in 1932. For 40 years he was its chief engineer. 
ana 899 to 1916 Mr. McDonald also served as real estate 
agent for the same company; and from 1918 to 1920, when the 
Haw railroads were under federal control, there were added to his duties 
ief engineer of the Tennessee Central and the Birming- 
Northwestern. 


was engineer in charge of the construction of Cummins 
n Nashville. This station was the property of the Whole- 
ants Warehouse Company, of which he continued as 
general manager for many years. In 1906 he was also a member 
ommission appointed by President Theodore Roose- 

ting fuels and structural materials. 
was vice-chairman of the Nashville Section, Engineer- 
ciation of the South, which prepared a brief presented 
Presid of the United States advocating the es- 
the nitrate plant and the power and navigation 
le Shoals, Ala. In 1919, he was representative for 
Region of the U. S. Railway Administration, on a 
with employees of the Maintenance of Way De- 
framing rules and working conditions for those em- 


was a past-president and honorary member of 
lway Engineering Association; a past-president 
\ssociation of the South; and a member of the 
ind the American Railway Bridge and Building 
ntered the Society as a Junior in 1883, trans- 
of Member in 1888, and served as Director 
1905, as Vice-President in 1910 and 1911, and 
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Annual Convention Draws Record 
Publicity 


PusBuicity received for the Annual Convention held in Detroit, 
July 21-24, 1937, amounted to more than 3,600 column inches. 
This is the record mark for a general meeting of the Society since 
the new Publicity Department was organized in January 1936. 
Interpreted another way, this amount of space is equivalent to 
more than 25 full newspaper pages of copy. 

In all, the Convention was reported in almost 500 separate 
stories, appearing in 295 newspapers published in 221 cities. 
Newspapers in 40 states are represented in the compilation. Of 
further interest is the fact that the Convention publicity appeared 
in newspapers published in the areas of 46 Local Sections. It is 
thus of value to civil engineers resident in those areas as well as 
in promoting a national public recognition of the work and civic 
value of the profession. 





October “Proceedings” in Two Parts 
4 


ABOUT eight thousand members who are waiting for the October 
PROCEEDINGS to appear in its customary envelope may miss the 
fact that the paper-bound volumes of TRANSACTIONS are issued as 
Part 2 of Procegepincs. The two parts are packed together in a 
strong cardboard carton, and will be issued on the regular date, 
October 15. 

Those who have their TRANSACTIONS bound in cloth or half 
morrocco will receive the October PROCEEDINGS in its smaller en- 
velope as usual, and their volumes of TRANSACTIONS in a separate 
carton later. Because of the extra time required to apply the 
cloth and half-morrocco bindings, volumes in these bindings are 
necessarily somewhat delayed. This work is progressing on 
schedule, however, and the volumes themselves are expected to be 
shipped some time in November. 





Joint Committee on Land Surveys and 
Titles Formed by Society and 
American Bar Association 


IN AN EFFORT to alleviate the present unwarranted repetitive 
costs of real estate transfer and to provide an adequate system of 
recording title and describing property, a Joint Committee on Land 
Surveys and Titles has been formed, consisting of members of the 
Society and of the American Bar Association. The Society mem- 
bers, who were appointed by William Bowie, chairman of the Divi- 
sion of Surveying and Mapping, include the following: Philip 
Kissam, Princeton, N.J., chairman; G. R. Copeland, Harrisburg, 
Pa.; H. W. Hemple, Washington, D.C.; A. H. Holt, Iowa City, 
Iowa.; C. B. Humphrey, Boston, Mass.; R. L. Sumwalt, Colum- 
bia, S.C.; W. C. Taylor, Schenectady, N.Y.; and S. S. Steinberg, 
College Park, Md. 

The Bar Association committee was organized by R. G. Patton, 
chairman of the Real Property Division, at the request of Nathan 
William MacChesney, chairman of the Section of Real Property, 
Probate, and Trust Law. Dorr Viele was appointed chairman of 
the committee, under Mr. Patton, chairman ex officio, with the 
following additional members: Frank Auchter, Springfield, Mass. ; 
Francis N. Balch, Boston, Mass.; Thomas P. de Graffenried, New 
York, N.Y.; Francis G. Goodale, Boston, Mass.; and Charles E. 
Houghton, Dedham, Mass. 

The first meeting of the Joint Committee will be held in connec- 
tion with the Fall Meeting of the Society in October at Boston. 
The committee will consider proper legislation to attain its aim 
and will recommend legislation according to its findings. Although 
still in process of organization, the committee has already been 
called upon to review proposed legislation for land registration in 
Pennsylvania. The preceding account of its formation was fur- 
nished by Philip Kissam, chairman. 





FALL MEETING of the Society, October 6-8, 1937, at Boston, Mass. 
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Early Presidents of the Society - 


—18 
It ts encouraging to note the increasing interest of readers in supply 
i? ¢ radi nd perso» inecdotes for this serves of sketches. 
‘ »peralion 1 incere ippres tated The next three sketches 
é th William Powell Shinn, Octave Chanute, and Mendes 
( , 
XIX Max Josern Becker, 1828-1896 
President of the Soctely, 1889 
IN SELECTING Max Joseph Becker as its President for 1889, the 
Society turned for the third time to that famous group of German 
émigrés who had fled to this country after the Rebellion of 1848 
Previously, it will be recalled, Albert Fink and Henry Flad had 
occupied the same po 


In 1848,"at the age of 20, he 
examina- 
tions for admission to 
service on the govern- 
ment railroad surveys, 
and went to work as 
engineer's appren- 
rodman, on 
the Cologne and Min- 
den Railroad. But 
within a few months 
the surveys were inter- 
rupted by the Rebel- 
lion, and like Fink and 
Flad, young Becker 
aligned himself with 
the Republicans and 
took an active part in 
the conflict 

When the Rebellion 
collapsed, he took ref- 
uge with his comrades 
at arms in Switzerland 
In the following years 
many of these men, 
small 


Becker was a native of Coblenz 


passed the 


tice,”’ or 





* Max Josern BECKER singly or in 


Nineteenth President of the Society groups, made their way 

to the United States. 

Becker came over in company with Carl Schurz, landing in New 
York in IS5¢ 

Opportunity was not exactly waiting at the dock when the ship 

ume in. In fact, by the time she put in an appearance, Becker 

was thoroughly well acquainted with the wolf on the doorstep. 


His first vears in the Land of Promise a struggle to make 
ind he wandered from place to place, trying his hand at 
For a while he worked 
on surveys for a map-publishing house in Connecticut. Again, he 
did drafting work for an engraver. At one time he had a job on 


the staff of a German-language newspaper, the Abendzsettung. Be 


were 
i living, 


whatever offered in the way of employment 


tween times there was less congenial work, or none at all 
He headed west, and in the winter of 1851-1852 went to work asa 
the Steubenville and Indiana Railroad, at Steuben- 


Chis was his first real opportunity, and he made the 


draftsman for 
ville, Ohio 

His promotion was rapid, and he soon became a resi- 
But when the road was finished in 


most of it 
dent engineer on construction 
IS54 he a job 

his time, better He found 
professional work to do from time to time, and he further bolstered 
h 


iis finances by making and publishing a map of Coshocton County, 


was again without 


however, things went somewhat 


Ohio. In 1856 he entered the service of the state as resident 
engineer on the Ohio Canal 

That waterway, joining Cleveland on Lake Erie with Ports- 
mouth on the Ohio, had been since 1827 an important factor in 


West 


000 annually in tolls 


During the forties it had earned some 
In the fifties, however, railroad compe- 
rapidly and by 1858 its traffic had 
dropped to less than a quarter of its maximum volume 

No record is available of Becker's work on the canal, but it may 
umed that it consisted mainly of inspecting and repairing 
locks, of which thers At the first opportunity he left 
this employment, to become resident engineer on the Marietta and 


commerce with the 


S400) 


into its income, 


tition cut 


be prt 


were many 


Cincinnati Railroad, a line that later became a Part of ¢ 
more and Ohio system. 

During the presidential campaign of 1860, Becker y 
to politics. He saw in the cause of Lincoln some of 
which he had struggled unsuccessfully in his natiy: land a 
years before, and like Schurz and others of his fellow exiles he 
up the Republican banner. Among the German peop 
Ohio he made an excellent campaigner, addressing t! 
in their own language 

Political reward followed, shortly after the change of admin; 
tion, in the form of the postmastership at Portsmouth. Oh; 
held that position for a year or so, but its drudgery oni o 
were scarcely suited to his taste, and in 1862 he went ba k 
road work, on the line that was to join Steubenville with Pir: 

The outstanding structure on this road was the bridge acr 
Ohio at Steubenville. From its construction dates the era of 
span truss bridges in America. The channel span was 320 /; 
and 28 ft deep, with posts and top chords of cast-iron, and i: w=. 
proportioned for a rolling load of 3,000 Ib per ft of track ; 
siderable increase over the loads previously considered standa; 
The honor of designing this bridge belongs to J. H. Linville 
Am. Soc C.E., but Becker, in charge in the field, must be ered 
for solving the difficult erection problems involved in its one 
tion. (This bridge, it may be noted, was rebuilt by Becker alter 
about 25 years of service.) 

In 1867 he became chief engineer of the Steubenville and Indian, 
Railroad. The following year this line was consolidated wit 
others, including the Pittsburgh and Steubenville, to form 
Pittsburgh, Cincinnati, and St. Louis Railway Company. Back 
of this merger, and those that followed, was the Pennsylvania 
Railroad, of whose system these lines eventually became a Dar 
Through all these combinations, Becker remained as chief « ngineer 
until he at length had charge of the entire Pittsburgh, Cincinnati 
Chicago, and St. Louis Railway. 

His record of 30 years of service with these roads speaks for 
self. Of the details little need be said, except to point out that 
these lines, as elsewhere, the period was one not only of expans 
but of rebuilding. The earlier lines had been constructed on prin 
tive principles, and with little conception of their ultimate req 
ments. As Becker said, their builders had been largely ambiti 
youths, “with far more self-confidence and assurance than wa 
warranted by their stock of knowledge,”’ who ‘ 
transits upon their shoulders, Henck’s Field Book, in their pocket 
and an abiding faith in Providence to help them out in a pit 
Further, the tracks “were of every 
shape,’’ the cross-ties ‘‘were rough hewn and ill shaped,” and 
was “a luxury in which but few roads could afford to indul 
Switches and frogs, he continued, ‘‘were constructed as if w 
special object to have their presence distinctly felt in pa 
them, and I can say from personal experience that they 
that purpose remarkably well.’’ Finally, the establis 
stations, repair shops, freight yards, and so forth ‘was ¢ 
deferred until the development of the traffic indicated th 

All of this earlier jerry-building threw a tremendous loa 
railroad engineers of post-Civil War days, and it is muc! 
credit of such men as Becker that by the eighties the hodg é 
they had inherited had been transformed into a highly stan 
well-coordinated, nation-wide transportation system 

With all his duties, Becker found time to join actively 
fessional affairs. For this sort of activity his gemiality 
especially fitted him. He was one of the 32 founder 
neers’ Society of Western Pennsylvania (1880), seldon 
meeting of that organization, and was its president in |5¥ 
contributed frequently to its Proceedings, and in thi 
should be mentioned his paper on rail joints, which attre 
tention not only in this country but abroad. 

Nationally, Becker was not so well known, and whet! 
nominated for the presidency of the American Soc! 
Engineers, in the fall of 1888, many questioned the 
said, however, that before his term was over “| 
hearts, as he always did wherever he came in touch 

Becker continued as chief engineer of his road un 
before his death. Then, as his health began to fail 
some of his duties, though he was retained as con 
He died on August 23, IS 


leir mes 


sallied forth w 





conceivable pa 


and real estate agent 
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Preview of Proceedings 


By Harotp T. Larsen, Editor 





_ 


ie of ‘‘Proceedings’’ is an answer to civil engineers 
king for good papers on other than mathematical 
tside from a very brief but excellent analytical 
rced concrete design, there will be five papers on 
ns for building rock-fill dams, economics of river im- 
ion tanks for activated sludge tanks, and transmis- 
f a water-supply system. 


THe Desicn or Rock-Fitt DAMs 


tention of correlating modern knowledge pertaining 

} OF long n of rock-fill dams, a paper on the subject, ‘““The Design 
g t Fill Dams,” by J. D. Galloway, M. Am. Soc. C.E., is 

" to the profession in the October issue of PROCEEDINGS. 

a r uses as his background all available information con- 
nine dams of this type constructed in California, 


Wel y 


ae. 





View or SALT Sprincs DaM—DOWNSTREAM FACE 
Montana, Kentucky, New Mexico, and Colorado 

il attention is given to experience on Bucks Dam 
built 1926-1928, and on Salt Springs Dam 
River in California in 1930. A good view 
Dam is presented in the accompanying photograph. 
dam is 328 ft, the crest length 1,300 ft, and it con- 

; million cubic yards of material. Basic recom- 





River 
‘kelumne 


the dimensions of the loose rock-fill, settlement, 
nt on the water face, the intermediate rubble 
ion joints, are offered. The paper concludes 
the limiting conditions under which such dams 


ICS OF THE OnIO RIVER IMPROVEMENT 


| ‘‘Economics of the Ohio River Improvement,”’ 
soc. C.E., has brought up to date the questions 
cs ol water transportation on the Ohio River. 
pportunity offered in PRocEEDINGs for a com- 
subject, Colonel Hall presents tabular matter 

uil to support his conclusions. The approach, 
used present a rational, fair, and carefully 

n of his viewpoint. This paperisthorough, free 
adequately inclusive. Its basic problem is 

wer to the question “Is the public compensated 
nal expenditure on the Ohio River Improve 
Hall has determined commercial navigation costs 
ible on a ton-mile basis for each class of freight 
analyzed on a ton-mile basis applicable to all 
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classes of freight. The sum of these two costs is compared with rail 
rates for various commodities both analytically and graphically. 
From his studies supported by adequate data, Colonel Hall con- 
cludes that the public has been compensated for such expenditure 
and that this fact tends to become more and more evident every 
year. 


DESIGN OF REINFORCED CONCRETE IN TORSION 


A paper by Paul Andersen, Assoc. M. Am. Soc C.E., entitled ‘De 
sign of Reinforced Concrete in Torsion,’ is interesting and sound, 
and deals with a subject that has been grossly neglected by the 
engineering profession. Although this paper is brief and can there- 
fore be read quickly, it contains the essentials for a lively discussion 
in this field. Essentially, the method described by the author in- 
volves an adroit application of the moment-distribution method, 
to the solution for torsional moments in structures. 


AERATION TANKS FOR ACTIVATED SLUDGE PLANTS 


At the meeting of the Society in New York, N.Y., on January 
16, 1936, the Sanitary Engineering Division discussed the paper by 
S. W. Freese, M. Am. Soc. C.E., entitled ‘‘The Design of Aeration 
Tanks for the Activated Sludge Process.’’ In the limited time 
available, only a small part of this paper could be read, and that 
necessarily only to a restricted small group of the membership. 
However, under the title, ‘‘Aeration Tanks for Activated Sludge 
Plants,’’ Mr. Freese is now having an opportunity to state his 
problem completely for discussion by the many readers of PROCEED- 
INGS. An adequate preview of this paper was published as an ab- 
stract of the 1936 Annual Meeting in the March 1936 issue of 
Civi_ ENGINEERING. Suffice it to say now that this should prove 
to be one of the more important papers defining the status of the 
art of designing activated sludge plants. In effect, it contains 
specification material, written interestingly, in narrative form, 


SOLUTION OF TRANSMISSION PROBLEMS OF A WATER SYSTEM 


In an effort to simplify the complex problem of designing the 
transmission system for a water supply, Ellwood H. Aldrich, M. 
Am. Soc. C.E., has developed a rational method involving an ex- 
pansion of graphical solutions first suggested in 1892 by the late 
John R. Freeman, Past-President and Hon. M. Am. Soc. C.E. The 
title of this paper is ‘‘Solution of Transmission Problems of a Water 
System.”” Mr. Aldrich has divided this complex problem into gen- 
eral cases involving the combination of head losses for: (1) a 
pipe connected in series; (2) pipe connected in parallel and in 
(3) “‘take-outs”’ and “‘put-ins’’; (4) compound storage; (5) 
pipe connected in parallel with intermediate cross connections; and 
(6) pipe connected in grids. He then presents graphs and explana- 
tory matter for the solution of each case and, finally, includes the 
complete solution of a perfectly general case, choosing for his ex- 
ample the water-distribution system solved by J. J. Doland, M.Am. 
Soc. C.E., in the October 1, 1936, issue of Engineering News-Record 


series; 


DISCUSSIONS 
Those who are following the discussion of current papers will 
find convenient the list that always appears on the second page of 
PROCEEDINGS. 





Appointments of Society Representatives 


DAVISON, Past-President Am. Soc. C.E., has accepted 
to serve as a Society representative on the 


GEORGE $ 
an appointment 
John Fritz Medal Board of Award to fill the vacancy caused by 
the death of HARRISON P. Eppy, Past-President Am. Soc. C.F 


His term will expire in October 1938 


R. D. Goopricu, M. Am C.E.., 
semicentennial celebration of the 
Laramie, Wyo., June 6 to 8, 1937. 


Soc represt nted the Society at the 


University of Wyoming at 


EDWARD P. Luprer, M. Am. Soc. C.E 
the occasion of the semicentennial celebration of the Engineering 
Institute of Canada, held in Montreal, Canada, June 15 to 18, 


1937 


, represented the Society on 


Am. Soc. C.E., and 
served as alternates for 


Members Am. So 


Rospert Ripeway, Past-President and Hon, M 
Ove Srncstap, M. Am. Soc. C.E., 
[THADDEUS MERRIMAN and RALPH Bupp, 
C.E., respectively, at the meeting of the Hoover Medal Board of 
Award held in New York City on May 26, 1937. 





72 Civit ENGINEERING for October 1937 Vou. 





American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
tive of a Large Number of National, State, and Local Engineering 
Societies Located in 40 States 





Crvit SERVICE AND PuBLIC WorKS 


GOVERNMENT reorganization, including all of the ideas advanced 
for a Public Works Department, was left in the tangled mass of un- 
finished business by the first session of the Seventy-Fifth Congress. 
Council's staff had advised with the several committees on govern- 
ment reorganization and maintained close contact with those mem- 
bers of both houses of Congress who had to do with reorganization 
legislation. In this connection, Council made the following state- 
ment to the select committee on government reorganization of the 
United States Senate: 

‘Engineers believe that the President should have effective mana- 
gerial authority over the executive branch of the federal govern- 
ment commensurate with his responsibility under the Constitution 
of the United States, but they are not as concerned with strength- 
ening the executive as they are with the larger aim of strengthening 
the administrative management system of the United States as a 
whole. They urge reorganization under direction of the Chief 
Executive on the basis of standards set up by Congress to provide 
up-to-date management for whatever activities may be decided 
upon by the people 

‘Engineers have for many years favored the use of the merit sys- 
tem in personne! administration, and they now endorse the idea of 
expanding civil service to cover all non-policy-determining posi- 
tions. They recognize the civil service system as a valuable part 
of government management under a non-partisan Civil Service 
Commission, and urge salary adjustments throughout the service 
so that the government may attract and hold in a career service men 
and women of the highest character and ability. ...Under such 
circumstances, engineers feel that direct appointments by the 
President should be reduced to a very smal! number of only the 
highest positions, and all other civilian positions should be filled 
by the heads of departments, without fixed term, through civil 
service with adequate tests to determine fitness 

‘Engineers. . . .recommend the creation of a Public Works De- 
partment to which the President should be authorized to transfer 
such major engineering and construction work for government agen- 
cies as may be practicable. Engineers believe that a Public Works 
Department should be authorized to coordinate the design, con- 
struction, operation, and maintenance of all large-scale public works 
which are net incidental to the normal work of other departments, 
to act as an agent of other departments on engineering public works, 
to administer federal grants to national, state, and local agencies for 
construction purposes, and to gather information with regard to 
public works needs and standards throughout the nation. They 
believe that a relatively small staff could and should direct such 
work in the hands of engineers in private business throughout the 
United States, without confusion and waste or the loss of valuable 
time 

“Such reorganization should promote efficient government in all 
of its branches .As a whole, it should be easier for the Chief Ex- 
ecutive to formulate programs for submission to Congress; and the 
Congress should be able to give more intelligent consideration to 
legislation and reach less hurried decisions regarding appropriations 
The service agencies could perform their work with more certainty, 
and the public could more readily comprehend the work of the gov- 
ernment, more directly exercise that general control which should 
obtain under a popular government, and more easily transact busi- 
ness with the government’s agencies.” 

Excerpts were included from resolutions by the American Society 
of Civil Engineers and the American Engineering Council’s Assem- 
bly to the effect that both organizations would support “‘the enact- 
ment of suitable legislation designed to create a federal Department 
of Public Works, as proposed by the President of the United States, 
with definite provision for excluding the army engineers and their 
river and harbor work from this department ”’ 


SCIENTIFIC RESEARCH LEGISLATION 


Technology is not responsible for the great depression of the thir- 
ties, or the unemployment of millions of people. This and many 





other intelligent statements with reference to scien 
ogy have been made by Congressman Randolph of \ 


support of his bill H.R.7939 “to provide for the Promotio 
general welfare in relation to the economic efforts f whe 
entific and technological developments” in the Unite. i ) 
based on the premise that we must continue to create now “.,, 
outlets,” that the chief source of such outlets is th vel a zs 
of new industries, and that scientific research is th sdati 


the greater portion of our modern industries. 

Copies of H.R.7939, with an unusually interesting explanaricy 
its objectives, are being mailed to all of American Engineering ( 
cil’s member societies, and it is suggested that engineers may «, 
much to interest them in its provisions. One of the principa 
jectives is the stimulation of pure science as a foundation for pone ' 
science which is recognized as the greatest factor in the Ree 
ment of the resources of the nation. Even though they may », 
agree with Congressman Randolph's ideas, engineers have an » 
portunity to applaud his efforts to effect a national re Ognitior 
the true value of technology and to contribute criticisms as we) 
constructive suggestions to the advancement of that cause . 


Washington, D.C. 
September 1,.1937 
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News of Local Sections 





SACRAMENTO SECTION 


The Sacramento Section held its regular monthly luncheon meet 
ings during August. On August 3 there were 45 present to hea 
Frederick Q. Teichert, engineer and contractor, give an instructive 
talk on the subject of ‘““Modern Adobe Building Construction 
There were 63 at the meeting held on August 10. On this occasion 
Gordon L. Long, assistant bridge construction engineer for the 
California State Division of Highways, spoke on hydrographic 
investigations in connection with bridge design. At the meeting 
held on August 17, Jerald E. Christiansen, assistant irrigation engi- 
neer in the college of agriculture at the University of California 
presented a paper on the characteristics of Pitot tubes. The talk 
was illustrated with slides. There were 54 present on August 24' 
hear Owen G. Stanley, senior engineer in the U. S. Engineer Offic 
at Sacramento, speak on ‘“The Construction of Earth Levees 
session on August 31 was devoted to a discussion of Society affairs 
of interest to the Section. There were 33 present. 


SAN FRANCISCO SECTION 


On August 17 the regular bimonthly meeting of the San Fra 
Section took place with 140 members and guests in attendanc 
During the business session the resignation of Fred C. Scobey a 
vice-president of the Section, because of his continued non-res- 
dence, was accepted. The technical program included the showing 
of a talking motion picture entitled ‘Empire of the West.” 1 
film, which was shown through the courtesy of the Metropolitas 
Water District of Southern California, was concerned with 
District’s quest for water and the subsequent building of Parker 
Dam with its miles of aqueducts and tunnels. Following tls, é 
film dealing with the modernization of rail transportatior 
shown through the courtesy of the General Electric Com 
Preceding the showing of this film, L. W. Birch, transportauoa 
engineer of the Ohio Brass Company, gave a brief talk on th 
engineer's part in the modernization of rail transportation 


w 
a 


TENNESSEE VALLEY SECTION 


The Asheville Sub-Section of the Tennessee Valley Sect 
its regular monthly meeting at the George Vander)! Hot in 
Asheville on July 19. Since the occasion was “Ladies Night 
were 30 women among the 108 present. Entertainment 08 ™ 
occasion consisted of the showing of two films—one on ‘° 
Francisco-Oakland Bay Bridge Project, and the other on the wors 
of the Tennessee Valley Authority. The former was shown“ 
the courtesy of the American Bridge Company. 

The August meeting of the Knoxville Sub-Section of the Tenn - 
Valley Section took the form of an inspection trip to "* ™" 
of the Fulton Sylphon Company in Knoxville. A sumo" ™ 
members enjoyed this interesting inspection trip 
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ITEMS OF INTEREST 


Engineering Events in Brief 








Civit ENGINEERING 
November 


i control in various parts 

will be discussed in a sym- 

| for the November issue 

ENGI rING. The first of these, 
kK. Barrows, M. Am. Soc. C.E., 
ydraulic engineering at the 
Institute of Technology 

nal consultant to the National 
Committee, outlines the recom- 

f the Water Resources Com- 

od control in New England, 
with the plans of the U. S. 

. Corps for the Connecticut and 


t 


Merrimack basins, and comments upon 


; of the interstate compacts 
ers now before the various 
vislatures. The second paper, by 
Casev, M. Am. Soc. C.E., until 
cutive officer for the Boston 
S. Engineer Corps, describes 
; made since March 1936 by the 
flood control on the principal 
rsand on the Merrimack in New 
and Massachusetts. It is also 
it a paper by Mason J. Young, 
Soc. C.E., until recently executive 
harge of the Providence Dis- 
S. Engineer Corps, will be re- 
for inclusion. This paper 
the plan of the Corps for 

rol on the Connecticut River. 
lation problems are attaining in- 
mportance as modern structures 
in height, but unfortunately little 
wn about the strength, elasticity, or 
lity of rocks which contain 
seams or disintegrated parts. This is 
irgely to the fact that tests on rock 
ved from the site indicate 


bable behavior of the strongest 
is pointed out by William O. 
M. Am. Soc. C.E., president 
laer Polytechnic Institute, in an 


n the overlapping fields of geology 
ngineering. Dr. Hotchkiss em- 
eed for making such tests 
unconsolidated materials 

ving them, as the three-way 
natural state cannot be 
laboratory. The paper 

asic data on the physical 

an article on the manu- 
tural clay products, by F. 
im. Soc. C.E., engineer- 
Eastern Structural Clay 
Inc., will be included. 
ive maintained a promi- 
uilding materials since 
In view of the wide use 


uf 


today of brick, tile, architectural terra 
cotta, and other structural burned-clay 
products, a general acquaintance with the 
various processes of manufacture is of 
value to the engineer. Mr. Emery’s article 
gives a bird’s-eye picture of this industry 
from pit to finished product 

A number of special features designed to 
appeal to younger engineers will also be 
incorporated in the November number. 
These include several articles and items of 
value to the engineering student and to 
the recent graduate. 





Wise and Otherwise 


THE FOLLOWING problem has been 
transmitted to Professor Abercrombie by 
H. E. Phelps, M. Am. Soc. C.E. Three 
brides, Gretchen, Lisa, and Susan, went 
with their husbands, named (but not 
respectively) Peter, Jason, and Hans, to 
buy some pigs. Each person bought as 
many pigs as he or she paid shillings for 
each pig. Each husband paid a total of 
63 shillings more than his wife paid. Hans 
bought 23 more pigs than Susan did, 
and Peter bought 11 more than Gretchen. 
How were the couples mated? 

In September’s problem a wagon-load 
of hay was moving towards a barn at a 


rate of 4 mph, when Professor Aber 
crombie observed an insect crawling round 
and round one of the wheels on the edge 
of the rim at a rate of 11 in. per sec. As 
the insect reached a point opposite the 
top of the wheel it could easily descry 
the barn, but this pleasing view did not 
cause any change in its speed. The 
question was to find how fast the insect 
was nearing the barn at that precise 
moment. 

Since the translational velocity of a 
point on the top of the wheel is twice 
that of the axle, its instantaneous speed 
towards the barn is 8 mph. The insect’s 
speed is 11 in. per sec, or */g mph. As 
we are told that the insect ‘could easily 
descry the barn,”’ it must have been facing 
it. Its speed relative to the point on the 
top of the wheel (and, for the moment, 
horizontal) must be added to that of such 
point, and the insect is therefore approach- 
ing the barn at a speed of 85/s mph. 
The problem is of interest in that the 
diameter of the wheel has no bearing on 
the solution, although it seems at first 
glance to be essential. 

Suggestions for other problems for Pro- 
fessor Abercrombie’s column, accom- 
panied by solutions, may be addressed to 
the editor. Solutions should preferably 
be sent in separate enclosed envelopes 





Making Ends Meet on a Freeman Scholarship 


By Joun HEDBERG, Jun. Am. Soc. C.E 
FREEMAN SCHOLAR, 1936-1937 


and Rutu HEDBERG 


Mr. and Mrs. Hedberg returned from 
their year of travel and study in Europe on 
July 2, 1937. The following article is an 
abstract of an informal report prepared by 
them jointly in the interest of future Freeman 
Scholars and others planning to tour Europe 
on a limited budget. 

WE WANT to make clear that we are not 
writing a guide book or laying down hard 
and fast rules for getting along in Europe. 
What we do want to do is to point out a 
number of ways that we have learned, 
largely by trial and error, to stretch a very 
limited budget as far as possible without 
breaking it. 

To begin, let us present our completed 
accounting of how the scholarship money 
of $1,600 has been spent during the year 
1936-1937. 

Passport and visas ..... $ 25.00 
Two round-trip tickets third 
class—New York to Ham- 

burg ‘ : ‘or 348.00 


Incidentals to ocean travel 

(both ways) . . er 10.00 
Food and lodging and miscel 

laneous for 301 days in Eu- 

ew 6s « & 4 ws 918.00 
6,635 miles of travel in Europe 


(two fares) hehe 220.00 
Available for New York to 
California return . , 79.00 


$1,600.00 

If we were to start our journey again, 
there are a number of preparations that 
we would make. Some of these we actu- 
ally did make; others we neglected or 
never knew about. First of all, it turned 
out entirely satisfactory as well as eco- 
nomical to have a joint passport instead 
of separate ones. Secondly, we never 
regretted our decision to travel light. We 
found it a great saving to have only as 
much luggage as we could handle without 
any assistance; a trunk is the world’s 





FALL MEETING of the Society, October 6-8, 1937, at Boston, Mass. 
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worst obstacle to economical traveling. and cold running water and central heat- Foop Mis- «c,, 
One of the most troublesome problems ing, with breakfast also thrown in. AND CELLA srg 
of preparation is the question of books. Our system of travel was based on short MONTH LODGING NeEovs Tr od 
A few are indispensable of course—dic- runs of not over 4 or 5 hours (if we could August $11 » a ave 
tionaries and foreign-language grammars help it); arrival at our destination in the September 4 66 7s $124* 
come first and a few technical handbooks early afternoon; guarding of the luggage October J na - f 
next. We cut the load by eliminating by the wife in the station; and the hunting Movember 74 ~ 2 
travel literature as far as possible. From of a place to stay by the husband. In the Dessssher po : 
New York we took only a booklet which largest cities of Europe and a few of the January 65 >: 
listed European hotels and pensions, and smaller places, this system does not work February 68 - e 
a single guide book, both very much so well because of the greater distances to or 7 12 2 
worth while. the cheaper areas. In Berlin, where we April a7 : 22 
If one plans to go directly to Germany planned to make a long stay, we found it May 93 — 
there are several matters worth attending advisable to consult the Berlin Official June 60 oe -2 
to before leaving the United States. First, Tourist Association. This organization ’ ou 
it is possible to obtain a 60-per cent reduc- had a large list of private pensions dis- Totals $748 e100 
tion on railroad fares in Germany if tributed over the whole city in a wide range : ; ; — $22 
border-to-border tickets are purchased of prices. All we had to do was to suggest * Saved from original $500 
outside of Germany with non-German a price and a district and the office girl was —— see de: vie 
currency. These tickets are good for ready to compile a list and telephone to man te Ce Ditton 
three months and permit stopovers any- the houses to see if there were vacancies. 7 ; 
where along the route. By careful plan- We take off our hats to this organization Cos? 
ning of one’s travel, considerable savings and its workers for their excellent demon- MILES oF TRAV: 
in railroad costs may be made. Inci- stration of characteristic German effi- CouUNTRY TRAVEL (Two Person: 
dentally, third-class facilities are perfectly ciency and politeness Germany 2 200 $ 56 
satisfactory almost everywhere in Europe. Travelers in Europe that we have met Switzerland "129 "2 
Another matter of great importance is the have been unanimous in the opinion that Holland . 143 oo 
purchase of ‘registered marks."" One may London is one of the most expensive cities Belgium . 105 4 04 
obtain these at banks or travel bureaus for travelers. We found it so also, and England . 214 “y 
outside of Germany, and they represent we are agreed that it was pure luck that France 692 ae 
an enormous saving over the exchange by we stumbled on a certain hotel near the Italy 1.056 a ' 
the normal rates. They are not obtain- Victoria Station where we obtained a Austria i "393 . 
able within Germany except through ar- small room with running water and cen- Csechoslovakia . 208 ve 
rangements that must be made through tral heating for 7'/; shillings a day, in- Denmark 300 . 
some outside bank cluding breakfast. The room was defi- Sweden 642 9” 4 
Against the advice of all our friends we nitely not as clean or as neatly furnished Norway... 560 04 : 
bought round-trip steamship tickets third as we had been getting in Germany, but 7 é ‘ 
class. Imagine our surprise to find the the breakfasts were superlatively excellent. Totals 6.635 g09 
facilities and entertainment very good! Paris was literally filled with cheap ; -_ 
hotels but the difficulty we had was to There are many peculiarities al 


The food was excellent; we had plenty of 
deck space and lots of room for exercise 
and lounging; and the informality of dress 
was a comfort to us with our meager sup 
ply of clothes. Our fellow travelers were 
middle-class people, and included quite a 
group of students 

rhe problem of finding economical and 
comfortable places to stay in European 
cities is really not as difficult as in America 
We found it almost invariably true that in 
the neighborhood of the central stations 
of the German cities exist many small 
hotels or rooming houses that are always 
clean and neat, although their facilities 
vary. We rarely had to pay more than 
5 or 6 marks for a double room with hot 


find one that was both clean and quiet. 
However our third try proved to be a 
jewel. We had here a nice large room, 
well furnished, with excellent heat, and 
water very consistently hot, for the excel- 
lent price of 100 francs a week. 

The $100 a month stipend—after the 
first month, which is $500—forms the 
material from which a budget must be 
carved. Naturally, food and lodging 
have the first call and will take about 70 


percent of it. The remainder is the battle 


ground between a host of miscellaneous 
items and what 
traveling. 
between them. 


one wishes to save for 
Here is how we drew the line 





these figures that need explaining 
example, traveling over a thousand rn 
in Italy for $10.50 for two persons seems 
is known that wer 


incredible until it 


ceived a 70-per cent reduction on t 
to and from an exposition at the 
We also obtained an 80-per cent reduct 


ner cent 


on tickets to and from Vienna, 3 
on border-to-border tickets in Switzerland 
and 30 per cent on a Scandinavian 


ticket. It 


always 
buying tickets whether or not cheay 


paid 


to 


ask 


} 
va 


' 


cursion tickets were available, for 
one asks for them one probably will not 


get them. 


All our rail travel was ' 


class, yet entirely satisfactory 





Tue TRAVELING FREEMAN SCHOLAR Finps MANy INTERESTING STRUCTURES ON EUROPEAN RIVERS 


Left, the Bridge of Boats, at Coblenz; Right, Weir and Locks on the Neckar Canal at Heidelberg 
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cal feature of third class 
is that a box lunch can 

ut embarrassment. 
three ways to handle the 
urange for full board and 
restaurants, or prepare 
The first is the easiest, 
lly convenient when the 
range. However it is gen- 
pensive and inclined to be- 
ous. The second is much 
but sometimes is the 


iw 


‘6 


» V We never attempted to 
our food. That probably 
en very economical but 


mvenient when one is on 
did however successfully 

:y the makings for cold sup- 
bining them with substantial 
1 restaurant at noon time, 
only to balance our diet 
ike a very good impression 
This was really our 
policy. Whenever we 

the carfare for some long 
lepend on doing so by this 
ig that breakfast 

{ meal to prepare for one- 
appens that there is something 
rope that requires one to 
akfast at the hotel or lodging 
in any case it is 


ht seem 


lives; 


an expected gesture of politeness to do so. 

One of the most troublesome problems 
was finding the most advantageous way 
of changing our money. If one learns by 
his mistakes we should have learned 
plenty, because we never made anything 
but mistakes. We have just about con- 
cluded that in the money-changing game 
the tourist always loses. When we re- 
ceived our first check for $100 and took 
American currency in cashing it, we got 
poorer exchange rates in our cash than 
we would have obtained from the check 
itself. We learned that it was better to 
avoid American currency entirely. Then 
we discovered that small change depre- 
ciated enormously when taken over 
borders. We found out also that it was a 
good idea to shop around on exchange 
rates, because banks were usually better 
than the travel agencies. In general we 
tried to make as few exchanges as possible 
by estimating the amount of money 
needed in each currency. 

In concluding our report on finances, 
we wish to emphasize our belief that the 
Freeman Scholarship is entirely adequate 
for two persons—though we must confess 
that much of our success is chargeable to 
luck rather than to good management. 
Here’s hoping that our successors have an 
equal measure of good fortune. 


Outstanding Features of New Building Code 
for New York 


for New York City 

P een in effect since 

the board of aldermen 

nd will go into operation 

The following sum- 

nding features has been 

il Engineering’ by 
M. Am. Soc. C.E. 

wed for 


An affidavit 
1 architect or 


Safe Design 
must be 
engineer 
for any structure affect- 
stating that he 
preparation of the 

if built in accordance 
structure will conform 

ng Code and to other laws 


afety, 


reto 


ulidavit must be filed by the 
architect, or super- 
onstruction, who supervised 
tion, when applying for a 


ngineer of 


f 


of occupancy. This affidavit 

‘ state that the structure has been 

‘im accordance with the plans and, 

erected, complies with the laws govern- 
ng such const tion. 


Classification for Buildings—The 
de provides for a new type of 
t Class II, Fire- 
res, in which all struc- 
of metal or masonry, 
r protection is required 
shafts, stairway en- 
structural members 
loor construction im- 
cellar or basement is 
otective construction, 


known as 


but other floors and the roof may have 
1'/,hour protection. For interior col 
umns in residence buildings, 2-hour pro 
tection is to be provided. 

Class II is primarily to provide a safe 
and cheaper construction for apartment 
buildings up to 100 ft (9 stories) in 
height. By the old code, all residence 
buildings over 6 stories in height had to 
be of the 3- and 4-hour fireproof construc 
tion. 

Class VI, Heavy Timber 
is recognized as a desirable type of con 


Structures, 


struction and is allowed for commercial 
buildings up to 65 ft (5 stories) in height 
and for residence buildings up to 75 ft 
(6 stories). 


Welding Permitted—Structural welding 
is permitted if done by a person passing 
qualifying tests conducted by an “Ex 
aming Board for Welders” and obtaining 
from them a certificate attesting to fitness. 
Specifications of the American Welding 
Society governing methods and working 
stresses are generally followed in the new 
code. Restricted gas-cutting of structiral 
steel is permitted. 


Revised Stresses and Live Loads—Space 
does not permit a detailed discussion of 
the changes in working stresses and load- 
ings. However, the following general 
remarks will indicate their nature. Higher 
working stresses are allowed for structural 
steel and definite stresses are given for 
silicon and nickel steel. Stresses for or- 
dinary concrete are retained, but higher 
stresses are allowed for ‘‘controlled con 


crete’’ when used under a required super- 
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vision. New formulas are given for two- 
way reinforced-concrete slab design. 
Masonry working stresses are generally 
increased. Live-load requirements have 
been revised in some cases and are 
generally slightly less than by the present 
code. 

Some time before the first of the year 
copies of the new code will go on sale at the 


City Record, Municipal Building, New 
York, N.Y. The price has not yet been 
set 





Brief Notes from Here 
and There 


ENGINEERS engaged in preparing or 
revising local building codes will be 
interested in the list of source material 
on that subject recently prepared by the 
American Standards Association The 
bibliography consists of 12 mimeographed 
pages, and includes some 80 items avail- 
able from responsible organizations. It has 
been compiled by the Building Code 
Correlating Committee of the 
tion, in cooperation with the National 
Bureau of Standards. Copies can be se 
cured, without charge, on application to 
the Association, at 29 West 39th Street, 
New York, N.Y 


i 


Associa- 


THE AMERICAN Welding Society has 
recently issued a bulletin entitled ‘‘Weld- 
ing Symbols and Instructions for Their 
Use,” containing revised standard weld- 
ing symbols for both fusion and resistance 
welding. These symbols provide a means 
for placing complete welding informa 
tion on working drawings, as they show 
graphically the type of weld required 
Copies of the bulletin may be obtained 
from the American Welding Society, 33 
West 39th Street, New York, N.Y., at 
25 cents apiece. 


Wuat 1s the most suitable structural 
and architectural design for an elevated 
highway to be built over an existing 
thoroughfare? The American Institute 
of Steel Construction has announced a 
nation-wide design competition to find 
out, and will pay a total of $9,000 in 
prizes to the winners, including a first 
prize of $5,000. Details of the competi- 
tion, which closes March 31, 1938, can be 
secured from the sponsors, at 200 Madison 
Avenue, New York, N.Y. 


INTELLIGENT altruism on a huge scale is 
graphically indicated by the Report of the 
Rockefeller Foundation for 1936, recently 
released. Limitless possibilities are en- 
visaged in the charter of the Foundation, 
which was written in 1913 and proposes 
“to promote the well-being of mankind 
throughout the world.’”’ It is not strange, 
therefore, that a very broad distribution 
of activity is possible, including the medi- 
cal, natural, and social sciences, and the 
humanities among others. Of particular 
interest to engineers is the advanced work 
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in public health, which received almost 
two and one-half millions out of a total of 
$11,300,000 appropriated during 1936. 
Outstanding in this field is the work on 
yellow fever, malaria, and influenza. The 
Foundation’s report, which is written by 
President Raymond D. Fosdick, consti- 
tutes an interesting account of modern en- 
lightened philanthropy 


Tests to measure “engineering horse- 
sense”’ in incoming students have been 
adopted by the Cooper Union Engineer- 
ing Schools, it is announced by Dean 
George F. Bateman. The tests will be 
included experimentally in the competitive 
“aptitude examination” to be taken in 
the fall by more than 2,000 applicants. 
While the “horse-sense” tests will have 
no bearing on the success or failure of the 
candidates this year, the results will be 
used as a guide for devising future quizzes, 





NEWS OF ENGINEERS 


Personal Items About Society Members 





Georce M. Rapp, formerly assistant 
engineer for the Port of New York Au- 
thority, is now chief engineer of the Pitts- 
burgh-Corning Corporation at Pitts- 
burgh, Pa. 


Francis L. Brown was recently ap- 
pointed county superintendent of high- 
ways for Washington County, New York, 
with headquarters at Hudson Falls, N.Y. 
Mr. Brown was seventh on the list in the 
recent examination of 745 candidates for 
a commission as lieutenant (jg), C.E.C., 
U. S. Navy 


T. S. O'CONNELL, state highway engi- 
neer of Phoenix, Ariz., has been appointed 
chairman of the committee on interna- 
tional highway relations of the American 
Association of State Highway Officials. 


Hucu MIuer has opened an office in the 
Great Kanawha Building, Charleston, W. 
Va., for the general practice of engineering, 
architecture, landscape architecture, and 
town, city, and industrial planning. He 
was formerly chief engineer for the PWA 
in West Virginia. 

Mitton Dustin, previously structural 
engineer for the city of New Rochelle, N.Y. 
has been appointed a junior materials 
engineer in the engineering mechanics sec- 
tion of the National Bureau of Standards. 
His headquarters are in Washington, D.C. 


O. H. AMMANN has been appointed to 
fill the newly created post of director of 
engineering for the Port of New York 
Authority. Mr. Ammann, who was 
formerly chief engineer of this organiza- 
tion. has designed some of the world’s 
most notable bridge structures, including 
the George Washington Bridge and the 
Triborough Bridge. 


A. N. Murray has resigned as chief of 
party for the Metropolitan Water District 


taking into account inherent fitness for 
the engineering profession as well as intel- 
lectual aptitude. It is hoped that by thus 
improving the method of selecting stu- 
dents, the academic casualty rate can be 
reduced. 


Tue FLoops of March 1936 in Pennsyl- 
vania are analyzed in detail in a 129-page 
report of that title, prepared by the De- 
partment of Forests and Waters of Penn- 
sylvania in cooperation with the U. S. 
Geological Survey. The report contains 
a wealth of basic hydrologic data, in- 
cluding precipitation records and gage- 
height and discharge hydrographs and 
tables. 


A BOOKLET entitled “Recommended 
Safeguards for Flammable Liquids Storage 
Tanks in Regions Subject to Floods’’ has 


of Southern California, at Rice, Calif., to 
take a position as construction engineer 
with the Morrison-Utah-General Com- 
pany at Keystone Dam, Ogallala, Nebr. 


James G. Woopsurn is assuming his 
new duties as professor of hydraulic engi- 
neering at the University of Wisconsin 
this fall. He was previously associate 
professor of hydraulic engineering at the 
State College of Washington. 


Ropert J. Ross has been promoted 
from the position of assistant city engineer 
of Hartford, Conn., to that of city engineer. 


Cart E. Burieson, who for the past 
twenty years has been engineer of Pinellas 
County, Florida, with headquarters at 
Clearwater, recently established a private 
practice. 


CHRISTOPHER E. SHERMAN, professor of 
civil engineering at Ohio State University, 
has been appointed first chief engineer of the 
Scioto-Sandusky Conservancy District. 


Puitirps B. Mort ey recently retired as 
engineer of bridges for the Canadian 
Pacific Railway after forty-five years of 
service with the company. 


W. A. D. Wurts, formerly sanitary engi- 
neer for the Metropolitan District Com- 
mission of Hartford, Conn., has been ap- 
pointed assistant city engineer of Hartford. 


CHarLes R. Harte has opened a con- 
sulting engineering office in Houston, Tex. 
Previously he was county engineer for 
Harris County. 


ARCHIBALD L. Parsons, who is in the 
Civil Engineer Corps of the U. S. Navy, 
has been promoted from the rank of 
captain to that of rear-admiral. He is now 
serving as public works officer at the 
Brooklyn Navy Yard. 


James R. PoLLock was recently ap- 
pointed city manager of Flint, Mich. 
Previously Mr. Pollock was director of 
public works and utilities for the city. 


FRANK S. Besson, Jr., lieutenant, 
Corps of Engineers, U. S. Army, has been 





Vou 7, No - 


been published by the Nationa! Board of 
Fire Underwriters, 85 John Street ¥ 
York, N.Y. It includes a set of hang 
mendations suitable for adoption as . 
ordinance by communities in which the 
problem is of importance. ’ 


A 14-PaGE pamphlet giving definitions 
and analyses of ferro-alloys and Various 
classes of pig iron has just been Published 
by the American Iron and Stee} Institute 
It comprises Section 1 of a projectes 
“Steel Products Manual,” of which other 
sections are proposed to be issued from 
time to time covering other major class 
of products; manufacturing tolerances 
methods of inspection, sampling, an; 
analysis; and so forth. Copies of :i. 
pamphlet can be secured from the Ins. 
tute, at 350 Fifth Avenue, New York 
N.Y., at 15 cents each. The price js jes 
for bulk orders. 


transferred from Washington, D.C, 
Galveston, Tex., where he will be distrie: 
engineer. 


Otto F. THEIMER is now chief engineer 
of Suka-Silo-Bau, Munich, Germany. He 
formerly had a consulting engineering 
practice in Brno, Czechoslovakia. 


RosBert T. REGESTER, previously chief 
designing engineer on the new sewage 
treatment works at Columbus, Ohio, has 
recently become associated with Whitman, 
Requardt, and Smith, consulting engineers 
of Baltimore, Md., in connection with 
extensive sewage-treatment facilities be- 
ing designed by the firm for that city 


N. N. PAPANDREA, junior member of 
the firm of Freeman and Winston, civil 
and consulting engineers of West Orange, 
N. J., has been appointed resident engineer 
of Graceland Memorial Park Kenil- 
worth, N.J. 


Ropert E. Higs has accepted a posi- 
tion with the Ingalls Iron Works, with 
headquarters in Birmingham, Ala. 


Haro_tp E. WESSMAN, associate pro- 
fessor of structural engineering and 
mechanics at the University of Iowa, bas 
accepted an appointment as professor o! 
structural engineering in the college of 
engineering at New York University 


James E. AKans, formerly engineering 
aide for the Tennessee Valley Authonty, 
has been appointed junior highway es 
neer in the Highway and Railroad Dr 
vision of the Authority. His headquartes 
are still in Chattanooga, Tenn 

GrorceE V. Lonc is now sanitary ns 
neer for the Henry County (Ohio) Dis 
Board of Health, with headquarters * 
Napoleon, Ohio. He was f yrmerly assist: 


ant field engineer in charge of the WPA for 
Coshocton County, Ohio 
Grorce F. Gacon, who was in the ess 


Aircratt 
the 


neering department of the Bor ing / 
Company, Seattle, Wash., has ent" 








of the U. S. Bureau of Reclama- 
te inspector at Coulee Dam, 


« MorToN Brittine has been pro- 
position of assistant water 
Public Works Department 

Straits Settlements, to that 
vineer in the same depart- 


S Knapp, chief engineer of the 
f Water Resources of Kansas, 
ranted a six-month leave of 
» to act as technical adviser to the 
soely created North Dakota Water Con- 
vation Commission. He will be located 
‘ rck, N.Dak., for this period. 


Stila 


RG 


Cuartes E. MorGAan, former assistant 
»way engineer in the IlMinois State Di- 
vsion of Highways, has accepted a posi- 
von as structural engineer in the Chicago 


he Portland Cement Association. 


le 





eink CARDILE has been appointed to 
ion of junior engineer in the U. S. 


WK, t Qureau of Standards, with headquarters 
dist Washington, D.C. 

M {NDERSON, previously an assist- 
-ngineer wot engineer for the Mason-Walsh-Atkin- 
ny. He on-Kier Company on the construction of 
neering ‘rand Coulee Dam, is now chief engineer 


Brown and Root Inc., and the Mc- 

K Construction Company, of Austin, 

ly chief T ntractors on the construction of 
sewage. Marshall Ford Dam. 


man Ronatp B. Wits has been promoted 
osition of engineer of highway 





' 
t 


n with planning in the Kansas State Highway 
ies be. Commission to that of engineer of design. 
ty , 

; CuarLes L. BARKER, formerly instructor 


— o mathematics and mechanics at the Uni- 
, versity of Minnesota, has received an ap- 
pointment as assistant professor of hy- 
jraulic engineering at the State College 

Kenil i Washington 
Huon J. Casey, captain, Corps of Engi- 
S. Army, has been transferred 
ston, Mass., to Manila, Philippine 
where he will be engaged in a 
ydroelectric survey and construc- 
for the Philippine govern- 


‘a, has N. KoMIaKorr is now an engineer- 
sor of ng inspector for the New York City Board 
ge of Water Supply, with headquarters in 
y Newburgh, N.Y. He was previously 

senior man in the National Park Serv- 
headquarters in Port Jervis, 


1 Di ‘aul G. Martin has been promoted 
arters ‘Tom the position of assistant office bridge 
“ogineer of the Kansas State Highway 
Commission that of bridge engi- 


> s 
. os 


JULIAN 'GOMERY has resigned as 
*“*#s State Girector of the PWA to become 
“a highway engineer of Texas. 


N, formerly an instructor 
ring department of Pur- 
is accepted a similar 
\gricultural and Me- 
t Texas. 





R. L. Peuriroy recently established the 
consulting engineering firm of Peurifoy 
and Patterson at Kingsville, Tex. He will 
also retain his position as professor of civil 
engineering and director of the school of 
engineering at the Texas College of Arts 
and Industries. 


Don Lee is now connected with the 
Talco Asphalt and Refining Company, at 
Mount Pleasant, Tex. He was previously 
executive secretary of the Texas Highway 
Branch of the Associated General Con- 
tractors. 


Gerarp A. RO#LICH is now an instruc- 
tor in civil engineering at the Carnegie 
Institute of Technology. 


H. Aust. has been promoted from the 
position of bridge engineer for the Mobile 
and Ohio Railroad Company to that of 
chief engineer. His headquarters are in 
St. Louis, Mo. 


F. D. P. Bruner, formerly an assistant 
civil engineer for the Resettlement Ad- 
ministration, has accepted an engineering 
position with Slaughter, Saville, and Black- 
burn, Inc., of Richmond, Va. 


SAMUEL R. WRIGHT is now in the civil 
engineering department of the Agricultural 
and Mechanical College of Texas. He was 
formerly utility engineer for the city of 
Fort Worth, Tex. 


Joun S. Letster has left the University 
of Alabama, where he was assistant pro- 
fessor of civil engineering, to take a posi- 
tion in the civil engineering department 
at Pennsylvania State College. 


Cuap F. Carnoun, formerly chief 
engineer for MacDonald and Kahn, Ltd., 
of San Francisco, Calif., has left the serv- 
ice of that organization and announces 
the formation of the Calhoun Company 
Inc., a general construction and engineering 
company, with headquarters in Los An- 
geles. 


Ropert H. Woop has resigned as bridge 
designer for the Mississippi State High- 
way Department to accept a position in 
the engineering department of the Vir- 
ginia Bridge Company in Birmingham, 
Ala. 





DECEASED 





Grorce CHAMPE (M. '22) senior mem- 
ber of the civil engineering firm of Champe, 
Finkbeiner and Associates, of Toledo, 
Ohio, died in Chicago, IIll., on August 24, 
1937. Mr. Champe, who was 69, was 
born in Dublin, Ind., and was educated at 
the University of Indiana. Following his 
graduation in 1893, he became city engi- 
neer of Bloomington, Ind. He remained 
in this position until 1900, with the excep- 
tion of one year spent as assistant city 
engineer of Indianapolis, Ind. In 1900 
Mr. Champe established his consulting 
practice in Toledo. 
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Joserpa Ma.tcoim Ciapp (M. '08) con- 
sulting and contracting engineer of Seattle, 
Wash., died there on July 20, 1937, at the 
age of 71. Mr. Clapp was born in Ontario, 
Canada, and educated at the Royal Mili- 
tary College at Kingston, Canada. In 
1890, after several years with the San 
Gabriel Rapid Transit Railway and the 
Southern Pacific Railway Company, he 
entered the U. S. Engineer Office, becom- 
ing assistant engineer at Portland, Ore. 
In 1895 he was made principal assistant 
engineer of the Seattle District, holding 
that position for fifteen years until he 
entered private practice. Mr. Clapp was 
instrumental in the construction of many 
important harbor and waterway projects 
in the Northwest, including the Lake 
Washington Ship Canal. 


Wyatt Swirt Hawkins (M. '27) divi- 
sion engineer for the Missouri State High- 
way Department, at Hannibal, Mo., died 
on July 15, 1937. Mr. Hawkins was born 
at Hannibal on December 18, 1876. His 
early career included experience as transit- 
man and field assistant for the U. S. Geo- 
logical Survey; transitman in the Office of 
Indian Affairs; state highway engineer of 
Oklahoma; and state highway engineer of 
Missouri. At various times Mr. Hawkins 
maintained consulting engineering prac- 
tices in several cities—San Antonio, Tex.; 
Oklahoma City, Okla.; and Gulfport, 
Miss. (in the latter city from 1923 to 1930). 
During the war he served in the Corps of 
of Engineers, U. S. Army, with the rank of 
captain. 


ALEXANDER Epwarp Kasti (M. '90) 
civil engineer of Pelham Manor, N.Y., 
died on September 8, 1937. Mr. Kastl was 
born in Detroit, Mich., on September 15, 
1861, and was graduated from the Univer- 
sity of Michigan in 1895. From 1892 to 
1896 he was division engineer for the 
Sanitary District of Chicago; from 1896 to 
1902, division engineer on the Wachusett 
(Mass.) aqueduct and reservoir; from 
1902 to 1904, chief engineer for the Denver 
Union Water Company; from 1907 to 
1910 he was, successively, section engineer 
and division engineer for the New York 
City Board of Water Supply; and from 
1911 to 1914, special deputy state engineer 
in charge of the Barge Canal for the state 
of New York. From the latter year until 
his death Mr. Kastl maintained a private 
consulting practice, and he was also with 
the New York City Board of Water Supply 
from 1922 to 1934. 


HuNTER McDona.tp (M. '88) Past- 
President of the Society, died on August 
24, 1937, at the age of 77. Mr. McDonald 
was born in Winchester, Va., and educated 
at Washington and Lee University. He 
was connected with the Nashville, Chat- 
tanooga and St. Louis Railway for over 
fifty years, entering the employ of this 
organization in 1879. For many years— 
from 1892 until his retirement in 1931— 
he was chief engineer. Mr. McDonald 
was Director of the Society from 1903 
to 1905; Vice-President from 1910 to 
1911; and President in 1914. A more de- 
tailed account of his life appears else- 
where in this issue, 
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FRANK ALEXANDER McINNges (M. 'O8) 
for many years connected with the Boston 
(Mass.) Department of Public Works, 
died in that city on August 9, 1937. Mr. 
McInnes, who was 80, was born in Frede- 
ricton, N.B., and educated at the Univer 
New Brunswick. In 1887, after 
ten years in railroad engineering in this 
country and Canada, he entered the engi 
neering department of the city of Boston 
Among the positions that he held in his 
long service for the city were those of as 
sistant engineer in charge of water depart 
work and on the construction of a 
sewerage projects; assistant 
and division engineer in 


sity of 


ment 
number of 
city engineer; 
the public works department. 


James Danret Mickey (Jun. '36) a 
draftsman for the Central Nebraska 
Public Power and Irrigation District at 
Lincoln, Nebr., died on July 6, 1937, at the 
age of 24. Mr. Mickey was born in Lin 
coln and was graduated from the Univer- 
sity of Nebraska in 1935. During summer 
vacations prior to his graduation, he was 


employed as a rodman, draftsman, and 


computer by the Burlington Railroad. In 
November 1935 Mr. Mickey became con- 
nected with the Central Nebraska Public 
Power and Irrigation District—for a time 
as office engineer on the construction of 
Keystone Dam 





al oe. 4 
The Sociely welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use | 
in the official memoirs for | 
“Transactions.” 











ELMER WILLARD Packer (Assoc. M. 
31) resident highway engineer for the 
New Jersey State Highway Department 
at Collingswood, N.J., died at Ocean City, 
N.J., on August 11, 1937. He was 42. 
Mr. Packer was born at Rosebank, N.Y.., 
and educated at Rutgers University. 
From 1917 to 1922 he was with the Union 
County(N.J.) Engineering Department. In 
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the latter year he became an assistant 
neer in the New Jersey ’ 


Department. 
civil engineer, 


resident highway engineer 





State Highs, 
ota e ighw 

OWay 

Later he was made ».. 

and from 1999 on hy od 

a 

in charge of , 


highway construction work in the south = 


part of the state. 


Puitip Scott Tyre (Assoc yy 
aa 


architect and 


Pa., died in that city on August 25 jo: 
at the age of 56. -_ 
Wilmington Del., and educated 
Students School of Art, Denver. C 
the Pennsylvania Academy of F; 
His early career included experie 
the New York Shipbuilding 
the Belmont Iron Works. 


engineer of Philadetp} 


Mr. Tyre was born 
. 
olo an 


Me Arte 


Nee wit 


OMpany a 
From 1908 


1914 he was chief engineer for Georg 
Pawling and Company, of Philadelp: 


and from 1914 to 1918 he had a 
architectural and engineering practi 


Philadelphia. 


was progress engineer for the Soy: 
Pacific District of the Emergency | 


Corporation. 


Priva 


During the war Mr Tyr 


In 1920 he resumed 


private practice. 











Changes 


in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From August 10 to September 9, 1937, Inclusive 








AppiTions TO MEMBERSHIP 


Argnoip, Huon MONTGOMERY (Jun. '37), Student 
Ener., U. S. Engrs., Box 592, Conchas Dam, N. 


Mex 


BANKSON, Wooprorp (Assoc. M. '37), Estimator, 
North Easterp Const. Co., 101 Park Ave., New 
York (Res., 2 Errol Pl., New Rochelle), N.Y. 


Buauve tt, Joun Irvine (Assoc. M. '37), Chf 
Engr., Warren and Arthur Smadbeck, Inc., 
New York, N.Y. (Res., 50 Walnut St., Little 
Falls, N.J.) 


Bover, Peree Borayran (Jun. 37), With Bureau 
of Public Roads, Kettle Falls, Wash. (Res., 
Vv. M.C. A., Portland, Ore.) 


Berrzrus, CHarites Wesiey (Jun ‘37), Asst. in 
Highway Eng., Univ. of Minnesota (Res., 324 
Walnut St., S.E.), Minneapolis, Minn 


'37), Ener., North 
8 Florence 


Caren, CHaries Hersert (M 
Jersey Dist. Water Supply Comm., 
Pi, West Orange, N.J. 


Carrot, Ropert James (Jun. '37), Draftsman, 
The Jeffrey Mfg. Co. (Res., 145 Blenheim Rd.), 
Columbus, Ohio. 


'37), With 
Marys St., 


Cocnurane, Josern Derr (Jun 
P.R.R., Kane (Res., 355 South St 
St. Marys), Pa. 


Det Bourco, Jacor Joseru (Assoc. M. °37), 
Concrete Designer, Phoenix Eng. Corporation, 
2 Rector St. (Res., 120 Haven Ave.), New 
Vork, N.Y 


Dt Genova, Eorpr1o Orravio (Assoc. M. °37), 
With World's Fair Constr. Dept., Empire State 
Bidg., New York (Res., 319 Ralph Ave., 
Brooklyn), N.Y. 


Durnam, Max Jupos (Jun. '37), Care, U. S. Bu 
reau of Reclamation, Parker Dam, Calif. 


Enostrum, Tuomas Gerotp (Assoc. M. °37), 
Building Insp., Public Utilities Dept., San 


Francisco Bay Exposition (Res., 2245 Larkin 
St.), San Francisco, Calif. 


Fenton, Crype Henry (Assoc. M. '37), Office 
Engr., Brazos River Conservation and Rec- 
lamation Dist., Kyle Hotel, Temple, Tex. 


Fiunre, THomas WARREN (Assoc. M. 37), Asst. 
Geologist, Board of Water Supply, New York 
(Res., 27-27 Crescent St., Long Island City), 
N.Y. 


Gopat, Davip Waker (M. °37), Maintenance 
Engr., Div., of Public Works, City of New 
Orleans (Res., 7826 Zimple St.), New Orleans, 
La. 


Hannum, Erwin Crarves (Jun. '37), 510 West 
110th St., Apt. 12A, New York, N.Y. 


Harris, Mriton (Assoc. M. 37), Associate High- 
way Engr., State Div. of Highways, Box 16, 
Bishop, Calif. 


Harvey, Evsert Huey (Assoc. M. '37), County 
Road Engr., Mason County, Maysville, Ky. 








TOTAL MEMBERSHIP AS OF 
SEPTEMBER 9, 1937 
Members Son amie 5,610 
Associate Members. .... . . 6,008 

Corporate Members.. 11,618 
Honorary Members... ... 23 
oes og ond Geese 3,405 
rae 7 
SR ary ae 1 

Total . 15,126 











Hay, Joun Leonarp (Jun. '37), 


In Chg 


Dept., New Mexico Power Co., Santa Fé } 


Mex. 


HeLVENSTON, Ht 
Constr. Engr., 
East Ohio St. 


/MBOLDT Rey 


Assoc. M 
Parkman Constr. C 
N.S. (Res. 245 Ashland 


Mount Lebanon), Pittsburgh, Pa 


Hemporc, Ricnarp Epwn 


Care, Dept. of 


(Assoc. M. ‘37 
Water and Power, City of La 


Angeles, 207 South Broadway, Los Angel 


Calif. 


Hoimes, Guenn WitxtAM (Jun. '37), Asst. Hyd 


Engr., Section 


of Watershed and Hydrolog 


Studies, SCS, Washington, D.C 


Horcu«iss, Writtam Orts (M. '37), Pre 
selaer Polytechnic Inst., Troy, N.Y 


Jounson, Jonn WiiitaM (Assoc. M 
Sewer Authority (Res., 6° 


Engr., Buffalo 


linghast P1l.), Buffalo, N.Y 


Justice, Freperick Emerson 


Assoc. M 


2285 Sedgwick Ave., Apartment 406, Ne 


York, N.Y. 


Kani, Wmtram Rog ‘Jun. '37), Rodman B 


O. R. R., Stapleton (Res., 79 Acacia 4 


Great Kills), N 


Karp, ALFrep (Jun. 37), Under Eng. Aid 


oMe 


. 


Engr. Office, Columbus, Miss 


Keerer, THomas Smuyrn, Je. (Jun 
E. H. Keefer & Son (Res., 


With 


eh 180) 


135 Se 


St.), Philadelphia, Pa. 


KETTERING, CHARLES FRANKLIN 
Pres. and Director, Gen. Motors 
Pres. and Director, Gen 
Corporation, Detroit, Mich 


M. ‘37 Vice 
Corporatios 
Motors Resea‘c® 


Res., Ridgeies* 


Terrace, Dayton, Ohio.) 


KrmBatt, FRANK 


(Assoc. M. *37), Associate A 








- No. 10 


P N \ . 
. scs 30 East Fontanero), Colorado 
Sistant on. on 
“2 Highway ; - ‘rant (Jun. °'37), Eng. Aide, 
MAdE senice or waning Div. (Res., 321 Fisher 
on hy wa Kr Tenn. 
harge ral yaw, Victor Harry (Jun. '37), Student 
h SOUT Dery ag Engr. Office, Park Sq. Bidg., 
; Ma 
cM ; Dov Ber (Assoc. M. 37), Asst. Agri. 
hil a - sr os \<sociate Soil Conservationist, 
; _ pla < : Wash ton, D.C. 
mes b * cepa (Jun. "37), Field Engr., Columbia 
x nneville, Ore. 


l en New Wirtramutsa (Jun. °'37), 
Fine A, ; e Insp. and Instrumentman, State Dept. 


.ds and Irrig., 1909 Perkins Boulevard, 


ester H. (M. '37), Pres., The 
sland Engrs., Inc., 485 California St., 
rancisco, Calif. 
—— & tous PII (Jun. '37), Care, Univ. of Mary- 
ve Park, Md. 
Mr T R ci, I yp Eart (Assoc. M. °37), Southern 


Marquette Cement Mfg. Co., 
diawn, Little Rock, Ark. 


Atpert (Assoc. M. °37), Eng. 
PWA; U. S. A. C., 


nection Div., 
al tah 
Ramesn SuMANT (Jun. '37), Drainage 
— Pp W_D., Takhteshwar, Bhavnagar, India. 
Awset Nicwots (Assoc. M. ‘'37), 
t Constr., J. C. Nichols Investment Co., 
Ward Parkway, Kansas City, Mo. 


Toserpn (Assoc. M. °37), Office 
national Boundary Comm., 701 


k Dowling St., San Benito, Tex. 


ARTHUR 


Gereit Paut (Jun. '37), Eng. Contr. 
403 Western Ave., 


Nagtegaal & Son), 


Falls, Wis 


| 


losepH CorNnge ti, Jr. (Assoc. M. '37), 
Engr TVA (Res., 2938 Fountain 
os k evard), Knoxville, Tenn. 


P roe ALEXANDER, JR. (Assoc. M. ’37), 

M. '37 } Engr tation Eng. Dept., The Edison 

‘ inating Co. of Boston, Boston (Res., 
and Ave and Cambridge), Mass. 


Tuomas Suarrer (Assoc. M. '37), 

in Chg. of Testing Materials, 
, 609 West Fair- 
tate College, Pa. 


tate Coll. (Res 


anrporp McGraw (Assoc. M. ’37), 
Brazos River Conservation and 
Dist Kyle Hotel, Temple, Tex. 


37), Engr., W. W. Hor- 


Michigan Ave.), St. Louis, 


M DARROW Assoc M 37), 
rk Ave., New York, N.Y. 


Wiitiam (Assoc. M. °37), 

and Superv. Engr., B. A. 

MST lilwaukee (Res., 2363 North 
. ’ itosa), Wis. 


Russett (Assoc. M. '37), 

- , t r. U. S. Engr. Dept., 711 Ash 
. Rock, Ark 

Epwarp (Assoc. M. '37), 

Engr. Office, Gay Bidg., 


“ 


RION (Jun. '37), Student 
Dept., Box 2544, Fort Peck, 


Morton (Assoc. M. ’37), 
Tunnel Project, 
Vater Commrs. (Res., 3501 


Colo 


Water 


geieist AR mw (Jun. '37), Eng. Aide 
2d New Orleans Dist., 
t. Walk, Apartment 2), 
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Torre, Marto pve ta (Jun. 37), Constr. and 
Field Engr., Cia. Colombiana de Electricidad, 
Apartado 171, Cali, Colombia. 


Trewnitt, Wayne Dovoras, Jr. (Jun. °37), 
Care, Roberts Island Dredging & Impvt. Co., 
508 Fifth St., Antioch, Calif. 


VANDEVANTER, Exvtiotr (M. '37), Maj., Corps 
of Engrs., U.S.A., Care, llth Engrs., Corozal, 
Canal Zone. 


vom Saat, Watter Rupo.r (Jun. '37), Junior 
Civ. Engr., RA, Constr. Div. (Res., 1750 P 
St., N.W.), Washington, D.C. 


Wise, Wrii1am Spatz (M. °37), Associate Engr., 
State Water Comm., Hartford (Res., 75 
Lancaster Rd., West Hartford), Conn. 


MEMBERSHIP TRANSFERS 


AnprEew, Ropert Morrison (Jun. ‘33; Assoc. 
M., '37), Project Engr., State Highway Comm., 
Muncie, Ind. 


BauMAN, Epwarp Water (Assoc. M. '30; M. 
’37), Engr., Materials and Tests, State High- 
way Dept. (Res., 2819 Belcourt), Nashville, 
Tenn. 


Brincitey, Wu1t1am McLean (Jun. '29; Assoc. 
M. '37), Sales Engr., The Dorr Co., Inc. 
(Res., 1747 Flagler Ave., N.E.), Atlanta, Ga. 


BROWNING, CLAUD FRANKLIN (Jun. '27; Assoc. 
M. °37), Public Health Engr., Consultant, 
Health Dept., District of Columbia (Res., 
248 Hamilton St., N.W.), Washington, D.C. 


Craic, FRANKLIN CurRTISS (Jun. "30; Assoc. M. 
°37), Asst. Hydr. Engr., U. S. Geological Sur- 
vey, 429 Federal Bidg., Boise, Idaho. 


FELDMAN, Max Brernarp (Jun. '27; Assoc. M. 
'37), Chf. Estimator, H. H. Robertson Co., 
2000 Grant Bldg. (Res., 3741 Beechwood 
Boulevard, Squirrel Hill), Pittsburgh, Pa. 


Fisner, Linpen VAN Horn (Jun. "21; Assoc. M. 
'26; M. °37), Designer and Estimator, Beth- 
lehem Steel Co., Fabricated Steel Constr. 
(Res., 230 Eleventh Ave.), Bethlehem, Pa. 


Fortsom, James Forrest (Jun. "31; Assoc. M. 
’'37), Junior Civ. Engr., Met. Dist. Water 
Supply Comm., Main Dam, Ware, Mass. 


Forspes, Hype (Jun. '16; Assoc. M. '20; M. 
’37), Engr., and Geologist, Humboldt Bank 
Bidg., San Francisco, Calif. 


Hatiett, James Trrrorp (Assoc. M. '21; M. 
’'37), Traffic Engr., State Highway Comm. 
(Res., 102 South Gladstone Ave.), Indianapolis, 
Ind, 


Hester, E_mer Wess (Jun. '31; Assoc. M. '37), 
Res. Engr., State Highway Dept., 4202 Ave. 
D, Austin, Tex. 


Heyser, Attron Scnuize (Jun. '26; Assoc. M. 
'37), Res. Engr. Insp., PWA, 2 Lafayette St., 
New York, N.Y. (Res., 15 Alexander Ave., 
Madison, N.J.) 


INGRAM, WiLtIAM Truitt (Jun. '30; Assoc. M. 
°37), San. Engr., San Joaquin County Local 
Heaith Dist., Box 111 (Res., 1111 College 
Ave.), Stockton, Calif. 


Jounson, Jonn Avpert (Jun. "32; Assoc. M. 
'37), R.F.D. 4, North Little Rock, Ark. 


Jounson, Ovtver ArtHuR (Jun. '27; Assoc. M. 
’'37), Dist. Engr., U. S. Engr. Office (Res., 11il 
Polk St.), Vicksburg, Miss. 


Jounson, Weston MacLgop (Jun. '29; Assoc. 
M. °37), Asst. Engr., Healy-Tibbitts Constr. 
Co., 64 Pine St. (Res., 2540 Judah St.), San 
Francisco, Calif. 


KaIser, Evcar Fosspurcu (Jun. "34; Assoc. M. 
'37), Mer. of Operations, Columbia Constr. 
Co., Bonneville, Ore. 

Kinnison, Harvey Banks (Assoc. M. '25; M. 
°37), Dist. Engr., U. S. Geological Survey, 
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Water Resources Branch, 945 Post Office Bldg., 
Boston, Mass. 


Kucsar, Josern Jaromir (Jun. '19; Assoc. M. 
"26; M. '37), Secy., Treas., and Mgr., Kuchar 
Brothers, Montvale, N.J. 


Leany, Joun (Assoc. M. '24; M. °37), Super- 
visor, Linde Air Products Co., Prest-O-Lite 
Co., Carbide and Carbon Chemicals Corpora- 
tion, 205 East 42d St., New York (Res., 30 
Central Parkway, Mount Vernon), N.Y. 


Li, Wen-Panco (Jun. "28; Assoc. M. °37), Chf., 
Designing Dept., Kwang Tung River Con- 
servancy Bureau, White Cloud Rd., Canton, 
China. 


MANGAN, Joun Wittam (Assoc. M. "30; M. 
37), Dist. Engr., U. S. Geological Survey, 
Harrisburg (Res., 200 South 24th St., Camp 
Hill), Pa. 


MARKEE, Harry Arxins, Jr. (Jun. '30; Assoc 
M. °'37), Estimator, Lehigh Structural Steel 
Co. (Res., 1 South Whitehall Ave., Greena- 
walds), Allentown, Pa. 


Miiier, Hersert Wicrrep (Jun. '34; Assoc. M. 
'37), Asst. Highway Engr., Dist. IV, Div. of 
Highways (Res., 520 Geary St.), San Francisco, 
Calif, 


Netson, Freperick Grant (Assoc. M. '29; M. 
*37), Sales Engr., The Dorr Co., Inc., 1231 
Edison Bldg., Toledo, Ohio. 


Nosie, Cuartes MaciIntrosn (Assoc. M. ‘27; 
M., '37), Asst. Engr., The Port of New York 
Authority, 111 Eighth Ave., Room 1532, New 
York, N.Y. 


Ovtver, Joun Craic (Jun. "29; Assoc. M. '37), 
Asst. Engr., City Engr’s. Office, City Hall, 
Vancouver, B.C., Canada, 


Pepico, James ALAN (Jun. ‘32; Assoc. M. '37), 
County Surv., Los Angeles County Storm 
Drain Div., Los Angeles (Res., 4101 Liberty 
Boulevard, South Gate), Calif. 


Potts, CLirrorD BerRNnarp (Jun. "33; Assoc. M. 
37), With State Highway Dept., 2142_West 
Van Buren St., Phoenix, Ariz. 


Rostson, FRANK WiceuR (Jun. "33; Assoc. M 


'37), Lassen Hotel, Red Bluff, Calif. 


Scuerpt, Metvin Epcar (Assoc. M. '27; M 
'37), Asst. to State Director, PWA, 1106 Court 
Square Bldg., Baltimore, Md. 


Seat, BENJAMIN CALLISON (Jun. '31; Assoc. M. 
*37), Senior Civ. Draftsman, Sewage Disposal 
Project, City of Detroit (Res., 15475 Monica), 
Detroit, Mich, 


STantey, Craupe Maxwett (Jun. 26; Assoc. 
M. '37), Cons. Engr. (Young & Stanley, Inc.), 
211 lowa Ave., Muscatine, lowa, 


T16 vy NAZARIO pve FicueRoA, AuRetio (Jun. 
‘20; Assoc. M. '37), Contr., Puerto Rico Re- 
construction Administration; Apartado 266, 
San German, Puerto Rico. 


Van Hacan, Lestisz FLANpeRS (Assoc. M. 11; 
M. °37), Prof., Railway Eng., Univ. of Wiscon- 
sin (Res., 2105 Madison St.), Madison, Wis. 

Vanoni, Viro Avucust (Jun. '27; Assoc. M 

'37), Project Mer., Cooperative Research 

Laboratory, SCS and California Inst. of 

Technology (Res., 1201 East California St.), 

Pasadena, Calif 


WestTernorr, Russert Post (Jun. "27; Assoc. 
M. '37), 823 East 23d St., Paterson, N.J. 


WHANNEL, RAYMOND LEONALD (Jun. '26; Assoc. 
M. °29; M. °37), Asst. Highway Engr., State 
Div. of Highways, Bureau of Bridges (Res., 
1544 West Cook St.), Springfield, Ill 


REINSTATEMENTS 


Conen, Sicmunp, Assoc. M., reinstated Aug. 18- 


1937. 


IsRAEL, CHARLES STaNntey, Assoc. M., rein- 
stated Aug. 25, 1937. 
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VoL. No 


Jerauco, Henry Franxuitn, Assoc. M., rein- Sykes, Guenton Goprrey, Assoc. M., reinstated Lupeman, Ricuarp Hovsron »: 
in 


stated Sept. 7, 1937 Sept. 7, 1937. Aug. 24, 1937. Fesigned 
Jups rN Frepericx, Jun., reinstated Aug. 16, Weiss, ALEXANDER, Jun., reinstated Aug. 16, Roop, WENDELL Prescorr, M resi 
1937 1937 26, 1937. Cred Any 
Morttiex, Cuarces Hetverrus, M., reinstated Smuapson, Cart Wiitiam, M 
Aug. 16, 1937 RESIGNATIONS 1937 sme Festgmed Sepe. 3 
ad 4 


Haines, Donato Hutcninson, Jun., resigned TAKAHASHI, SEISUKE, Assoc. M 
Aug. 16, 1937 3, 1937. 


Poumer, A.pert Enwarp, Assoc. M., reinstated 


Aug. 26, 1937 Fesigned Sen 
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| _ Applications for Admission or Transfer . 


Condensed Records to Facilitate Comment of Members to Board of Direction 7 


October 1, 1937 Numser 10 








upon the opinions of those who know the applicant persona 
well as upon the nature and extent of his professional experie, 
Any facts derogatory to the personal character or prof 


d In order lo 
determine justly the eligibility of each candidate, the Board must 


The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer 
reputation of an ap; 


Should be promptly « 
nicated to the Board 


depend largely upon the 
membership for information 


MINIMUM REQUIREMENTS FOR ADMISSION 


kevery member iw ured, 


L&ENGTH OF RESPONSIBLE 
therefore, lo scan ¢ wrefully GRADE GENERAL REQUIREMENT Act ACTIVE CHARGE OF Communications 
PRACTICE Work 


the list of candidates pub lo applicants are cor 


. : 5 years of in 
lished each month in Civil Member oo - 


Qualified to design as well as 
portant work 


45 _ , _— * 
to direct important work ee 12 years 


strictly confidential 
The Board of D 


ENGINEERING and lo furnish 


Associate 
Qualified to direct work 27 years 8 vears* l year ‘ 
the Board with data which Member will not consider the 
may aid in determining the antes — for sub-professiona 20 years t 4 weare® cations herein contained 
‘ wor . 
eliathility of any applicant restdents of North An 
, i . Qualified by scientific acquire ‘ . 7 
li is expecially urged thal \ fliliate caine con died Guinea ~~ ee aateall 5 years of im until the expiratior 
I } 
portant work 


days . and from non 
of North America u 
expiration of 9 day 


the date of this list 


a definite ree ommendation av to cooperate with engineers 


grading he Fellow 
* Graduation from an engineering school of recognized reputation is equivalent to 4 


years of active practice 
| Membership ceases at age of 33 unless transferred to higher grade 


Contributor to the permanent funds of the Society 


lo the proper 
gwen in each case, inasmuch 


we the arading must be based 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


Angas, M. Pirnie, G. W. Simons, Jr., L. E 


Tower Dept. Refers to W. L. Malony, B. L. 
Thornton, G. A. Youngberg 


ADMISSIONS 

Peterson, M. K. Snyder. 

Aupun-Nur, Epwarp Amin, Denver, Colo. (Age 
34.) Soils Technician, Board of Water Commrs. 
Refers to H. S. Crocker, C. H. Paul, E. H. 


Buxton, ALtFrep Cutver, Santa Monica, Cali 
(Age 26.) Structural Draftsman, W. P. Ne 
Co., Ltd., Los Angeles, Calif. Refers to R.} 


Biacock, James Artuur, South Richmond, Va. 
(Age 22.) Eng. Apprentice, Pennsylvania R.R. 
Refers to R. B. H. Begg, F. J. Sette. 


Schneider, C. H. Scholer, R. J. Tipton 


Axrrtt, Ernest, Sacramento, Calif. (Age 41.) 
Structural Designer, Bridge Dept., State of 
California. Refers to J. Gallagher, C. H. Kro 
mer, L. H. Nishkian, F. W. Panhorst, F. H 
Spitzer, H. D. Stover 


ANDREASSEN, ALEXANDER ToRLEIV, Brooklyn, 
N.Y. (Age 21 Refers to H. P. Hammond 
E. J. Squire. 


Aronson, Ceci, Rochester, N.Y. (Age 39.) 
Asst. Engr., Eastman Kodak Co. Refers to C. 
H. Brown, F. F. Gordon, R. C. Schwind, G 
P. A. Stape, C. F. Starr. 


Arroyo, Raovut Nicnoras, Philadelphia, Pa. 
(Age 24.) Refers to H. L. Bowman, S. J. Leon- 


ard 


Beat, Jost Cuamecess, Pickwick Dam, Tenn 
(Age 23.) Refers to R. P. Black, F. C. Snow. 


Bentro, Rosert VaLentine, Hollis, N.Y. (Age 
21.) Refers to H. P. Hammond, L. F. Rader, 
E. J. Squire 


Bennetr, Harris Suet, Los Angeles, Calif 
Age 34.) Associate Structural Engr., U. S 
Engr. Dept. Refers to E. J. Bednarski, V. W. 
Bullock, L. T. Evans, F. H. Horton, L. R. 
Young. 


Bitunp, Arex, San Bruno, Calif. (Age 30.) 
Structural Stee! Detailer, Bethlehem Steel Co., 


Bopine, Ropert Yr8omMANS, Bethlehem, Pa. 
(Age 23.) ReferstoS. A. Becker, M. O. Fuller, 
C. D. Jensen, H. G. Payrow, H. Sutherland. 


BouMANN, Groror, Chicago, Ill. (Age 24.) In- 
spection Engr., Pittsburgh Testing Laboratory. 
Refers to J. G. Bennett, D. C. Jackson, Jr. 


Brapy, WritiaM CamPppett, Ft. Sumner, N. Mex. 
(Age 28.) Jun. Civ. Engr., with Resettle- 
ment Administration. Refers to H. B. 
Elmendorf, F. G. Healy, G. L. Seligmann, 
V. J. Von Schoeler, W. A. Von Schoeler. 


Braco, Ratpu Staniey, Horse Cave, Ky. (Age 
48.) Land Buyer, U. S. Dept. Interior, Na- 
tional Park Service. Refers to A. P. Bursley, 
L. M. Gray, R. F. MacDowell, L. E. Olson, 
0. G. Taylor. 


Bripcer, Joun Casn, State College, Miss. (Age 
31.) Asst. Prof. of Civ. Eng., Mississippi State 
College. Refers to D. W. Crofoot, J. R. Ellis, 
D. M. McCain, A. E. Nance, G. A. Ridgeway, 
F. W. Sayers, W. R. Spencer, S. Thompson. 


Brovcn, Lionet Frepericx, Binghamton, N.Y. 
(Age 24.) Inspector, U.S. Engrs., War. Dept., 
Binghamton (N.Y.) Dist. Refers to W. Allan, 
R. E. Goodwin. 


Buckman, Henry Hoiianp, Washington, D.C. 
(Age 50.) Eng. Counsel, National Gulf-At- 
lantic Ship Canal Association. Refers to R. M. 


es = 


Fox, R. R. Martel, F. Thomas, D. M. Wilso 


CALKINS, JouHN NokxMan, Mason City, Wash 
(Age 21.) Draftsman, Mason-Walsh-Atkinsoo 
Kier Co. Refers to C. L. Allen, C. M. Cade 


CaRLSon, Leonarp Artuur, Moline, |! (Age 
27.) Asst. Engr., Corps. of Engrs., U. 5. Army 
Rock Island, Ill. Refers to J. H. Childs, F | 
Flynt, J. E. Jewett, R. G. Kasel, EB. W. Lane 
H. P. Warren. 


CrarKk, EpwArD SHANNON, East Worcester, y 
(Age 34.) In private practice. Refers to! 
R. Cary, L. W. Clark, G. E. Rickard, 
Ruland, H. O. Sharp. 


Craussen, Ermer Leroy, Ft. Logan, \00 
(Age 24.) 2d Lieut., Co. A, 2d Engrs., | s 


Army. Refers to D. H. Harkness, ©. 5 
Mickey. 


Cottins, Don Waariick, Junction City, Rass 
(Age 25.) Refers to L. E. Conrad, F. F. *™ 
zier, M. W. Furr, R. F. Morse, C. A. Walkwitt 
L. V. White. 

CRAWFORD, IVAN CHARLES, JR., Lawrence + 

(Age 22.) Refers to J. EB. Buchanas 1! 


Carter, H. E. Phelps. 


Cricenti, Nicnoras Jossru oo 
(Age 22.) Refers to B. W. Dowie 
Skelton. 











REULIC 


Yo. 10 


Wu.tam, Hot Springs, Ark 
Engr., acting as Office Engr. 
Engr., U. S. Bureau of Public 
to E. W. James, C. T. Johns- 
1. V. MeNary, H. J. Spelman. 


FrANcIS, Jr., Leicester, Mass. 

ekeeper, Fiske Carter Construc- 

reester, Mass. Refers to H. P. 
Weaver 


\ustrn, New Brighton, N.Y. 
fers to E. W. Bowler, R. R. Skel- 


, ( es Terry, Redondo Beach, Calif. 
a Refers to W. H. Dunlap, L. C. Hill, 
-vineston, L. R. Lohr, W. D. Waltman. 


- Ratpa Netson, Drexel Hill, Pa. (Age 
Refers to L. W. Clark, H. O. Sharp. 


CueistiAN Winstow, Ridgewood, N.J. 
2) Refers to M. O, Fuller, C. D. Jensen, 
Payrow, H. Sutherland, D. T. Web- 


Washington, D.C. (Age 21.) 
Refers to H. 


guin, PHILIP, 
Ft. Lincoln Cemetery. 


S, S. Steinberg. 


sees. RopERT, Norris, Tenn. (Age 25.) Jun. 

Ener.. TVA. Refers to J. B. Babcock, 3d, 
~ B Breed, A. S. Fry, T. Human, Jre., M. J. 
heen W. W. Studdert. 


tee. McCrory, Ark. (Age 22.) 
Bayou De View Drainage Dist. 
K. W. LeFever, W. R. Spencer. 


- Wa.po Drake, Tucson, Ariz. (Age 
o E. S. Borgquist, F. C. Kelton, 


« Toaourn Ropricuez, Santurce, Puerto 
e 27 Refers to G. N. Cox, B. W 
Pillet 


ert Huco, Cleveland, Ohio. (Age 
to G. E. Barnes, M. S. Douglas. 


+ Ropert Herman, New York City 
Refers to J. B. Babcock, 3d, J. V. 


» Wutram Scupper, Tucson, Ariz. (Age 
Refers to R. O'Donnell, E. D. Walker. 


SatvaTore, Durham, N.H. (Age 23.) 
ste Asst. in Civ. Eng., Univ. of New 
Refers to E. W. Bowler, R. R. 


u, Bernarp James, Reno, Nev. (Age 
Jun. Bridge Designer and Draftsman, 
ge Dept., Nevada State Highway Dept. 
sto H. P. Boardman, R. B. Ketchum. 


noSSsMANN, Paut Rovar, Glenmont, N.Y. (Age 


Timekeeper for Contract 8978, Chicago 
Bridge & Iron Co., Albany, N.Y. Refers to L 
W. Clark, E. R. Wiseman. 


UBRIN, Tuomas Gerarp, Brooklyn, N.Y. (Age 


2 Engr., Tully & DiNapoli, Inc., Long 
Island City, N.Y. Refers to R. C. Brumfield, 
M. B. Case, F. BE. Foss, H. B. Gates, H. W. 
Hudson, R. W. McMullen, A. A. Mittag, R. T. 
Robinson, A. J. Vernon, R. F. Wheadon, J. P. 


sGY, Ricuarp Ciaupe, Philadelphia, Pa. (Age 
R to H. L. Bowman, S. J. Leonard. 


NSEN, NorMAN Groves, Palo Alto, Calif. 
Age 2¢ tefers to S. B. Morris, L. B. Rey- 


Wells 


is EMER, Cart ApaM, Hyattsville, Md. (Age 


2) Dept. Engr., in charge of Maintenance 
and ¢ Dept., Washington Suburban 
an. Vist. Kefers to J. W. Armstrong, W. W 
Srush, L. H. Enslow, G. L. Hall, H. R. Hall, 
Re t, E. B. Whitman, A. Wolman. 


BERT, New Orleans, La. (Age 
~~ 6 and Maintenance Clerk, Shell 
- = . i Refers to D. Derickson, F. P. 


: s Epwarp, Guntersville, Ala. 
e - rs to H. L. Bowman, S. J. 


Horpxins, Leonarp Oris, Jr., Knoxville, Tenn. 
(Age 26.) With Constr. Plant Div., TVA. Re- 
fers to J. G. Allen, R. T. Colburn, F. J. Lewis, 
E. Weidemann. 


Houston, Cryps Erwrn, Tucson, Ariz. (Age 
23.) Refers to E. S. Borgquist, F. C. Kelton, 
J. C. Park. 


Jackson, Ropert Austin, Washington, D.C. 
(Age 24.) Refers to S. S. Steinberg, G. A. 
Wick. 


Jesatko, AntHony Jomn, Baltimore, Md. (Age 
20.) Refers to T. F. Comber, Jr., T. F. Hub- 
bard, F. W. Medaugh, J. T. Thompson. 


Ke.riey, Cort C., Fairfield, Ala. (Age 54.) Chf. 
Field Engr. and Asst. Supt. of Constr., Ten- 
nesee Coal, Iron & R.R. Co. Refers to R. L. 
Acker, W. J. Carrel, H. A. Davies, A. C. Decker, 
A. B. Dunning, C. R. Hopper, W. N. Wood 
bury. 


Kerprecer, Lours Frank, Cincinnati, Ohio. (Age 
24.) Refers to J. E. Deignan, H. B. Luther. 


Keyes, Ricwarp Jay, Indianapolis, Ind. (Age 
22.) Refers to R. A. Hall, W. C. Taylor. 


Kiunk, Joun Bewnepict, Toledo, Ohio. (Age 
67.) Vice-Pres., Gen. Mgr. and Chf. Engr., 
The Continental Bitumen Co. Refers to F. 
W. Cherrington, L. T. Ericson, A. S. Forster, 
C. B. Patterson, G. N. Schoonmaker. 


Lake, Ropert Warren, LaCrosse, Wis. (Age 
25.) Rodman, Chicago, Milwaukee, St. Paul 
& Pacific R.R. Refers to H. E. Babbitt, G. 
H. Dell, J. J. Doland, W. C. Huntington, G. W. 
Pickels, T. C. Shedd. 


Larson, Cart Eart, Jr., Worcester, Mass. (Age 
22.) Refers to A. W. French, J. W. Howe, A. 
J. Knight. 


Lepyarp, Russet Brockway, Denver, Colo 
(Age 24.) Jun. Draftsman, State Highway 
Dept. Refers to W. E. Brockway, R. L. Down 
ing, C. L. Eckel, E. W. Raeder. 


Lenro, Reino Hjatmer, Keweenaw Bay, Mich. 
(Age 22.) Refers to G. C. Dillman, W. C 
Polkinghorne. 


Leitner, Evrton Raymonp, Cambridge, Idaho. 
(Age 27.) Engr., Forest Service, Weiser Na- 
tional Forest. Refersto J. E. Buchanan, I. N. 
Carter, I. C. Crawford, J. W. Howard, 


Linpstrom, Wri1i1amM ANTHONY, Birmingham, 
Ala. (Age 22.) Student Engr., Tennessee 
Coal, Iron & R.R. Co. Refers to R. P. Black, 
Cc. D. Gibson, F. C. Snow. 


Lipson, Samuset Lioyp, Huntington Park, Calif. 
(Age 24.) Refers to R. R. Martel, F. Thomas. 


MacLean, Epwarp ARCHIBALD, Augusta, Maine. 
(Age 40.) Senior Engr., Main Highway Dept., 
Bridge Div. Refers to H. Cross, H. L. Doten, 
R. D. Field, J. J. Richey, W. B. Wendt, B. T. 
Weston. 


McBroom, Eart Henry, Sacramento, Calif. 
(Age 39.) Associate Bridge Designing Engr., 
California Div. of Highways. Refers to C. B. 
Breed, G. T. Kuntz, R. J. Middleton, F. W. 
Panhorst, W. E. Stoddard, H. D. Stover, T. 
B. Waddell. 


McDovuecat, Joun Situ, San Francisco, Calif. 
(Age 32.) Assoc. Engr., U. S. Engr. Dept. 
Refers to J. S. Allen, C. E. Boesch, F. C. Carey, 
N. W. Haner, T. T. Knappen, T. B. Larkin, 
J. C. H. Lee, B. B. Somervell. 


Manoney, Ropert Matruew, Bishop, Calif. 
(Age 22.) Checker of Materials, U. S. Vana- 
dium Corporation. Refers to R. R. Martel, W. 
W. Michael, F. Thomas. 


Maey, WiLtiaAM TEAHEN, JR., New York City. 
(Age 24.) Draftsman with Waddell & Hardesty. 
Refers to H. O. Sharp, E. R. Wiseman. 


Mascioccal, Prus James, Hershey, Pa. (Age 
23.) Refers to H. L. Bowman, S. J. Leonard. 


Meszaros, Lesire Josern Micuar., New Haven, 
Conn. (Age 26.) Refers to H. B. Alvord, C. T. 
Bishop, R. H. Suttie. 
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Mickevsen, Henry Ernst, Chicago, lll. (Age 
21.) Refers to F. Bass, A. S. Cutler. 


Mrcarp, Ropert West, Ely, Nev. (Age 25.) 
Res. Engr., WPA, Dist. No. 4. Refers to F. L. 
Bixby, H. P. Boardman. 


Minper, Cuartes ANpRew, Philadelphia, Pa. 
(Age 24.) Refers to H. L. Bowman, S, J 
Leonard. 


Moncursg, Lean (Miss), Bastrop, Tex. (Age 30.) 
Asst. Office Engr., Texas State Highway Dept. 
Refers to J. A. Focht, C. R. Haile, T. BE. Huffman, 
W. W. McClendon, W. E. Robinson, A. J. 
Wise. 


MULLEN, James McLean, Sausalito, Calif. (Age 
23.) Refers to S. B. Morris, C. Moser, L. B. 
Reynolds, E. C. Thomas, A. L. Trowbridge, 
J. B. Wells. 


Ovgson, CaLvin Cart, Brookings, S. Dak. (Age 
35.) Asst. Prof. in Civ. Eng., South Dakota 
State Coll. Refers to R. Adams, H. B. Blod- 
gett, H. S. Carter, A. H. Fuller, H. T. Person, 
G. A. Ridgeway. 


OSTERBERG, Jony Oscar, New York City. (Age 
22.) Refers to D. M. Burmister, A. Casagrande, 
J. K. Finch, J. F. Sanborn. 


PALMER, Benjamin Harvey, Rochester, N.Y 
(Age 45.) New York State Mer. for Universal 
Concrete Pipe Co. Refers to W. S. Downs, C 
P. Fortney, T. S. Lang, H. McGraw, S. S. Neff, 
M. W. Smith, Jr. 


Pease, Cuester Carin, Jr., Concord, N.H. 
(Age 21.) Refers to E. W. Bowler, R. R. 
Skelton. 


PLowsB, JASON, Sacramento, Calif. (Age 28.) 
Asst. Bridge Engr., Bridge Dept., Div. of 
Highways, State of California. Refers to C. 
Derleth, Jr., J. G. Meyer, F. W. Panhorst. 


Raper, EmeraAcp GLENN, Wichita, Kans. (Age 
27.) Senior Rodman, Constr. Dept., Kansas 
Highway Comm. Refers to L. E. Conrad, M. 
W. Furr, L. V. White. 


RAINE, OL_tver HAmMiILTon, Chattanooga, Tenn. 
(Age 22.) Asst. Eng. Draftsman, TVA. Re- 
fers to A. W. French, J. W. Howe, C. F. Meyer. 


Rart, DonNALD Myron, Claymont, Del. (Age 23.) 
Apprentice, General Chemical Co, Refers to 
J. R. Lapham, M. Macartney. 


RAMBERG, Ervinp GUNNAR FRANK, Brooklyn, 
N.Y. (Age 26.) Refers to H. R. Codwise, H. 
P. Hammond. 


Remtty, Wittt1aMm Cuester, Brooklyn, N.Y. 
(Age 28.) Refers to H. W. King, C. O. Wisler. 


Rerwitz, At ACKLAND, San Francisco, Calif. (Age 
24.) Structural Designer, H. T. Gettins Co 
Refers to C. L. Eckel, M. P. Kitchel. 


RuoTon, Donatp GAs, Pickwick Dam, Tenn 
(Age 24.) Refers to E. F. Coddington, J. M 
Montz, C. T. Morris, J. R. Shank, R. C. Sloane 


Rosertson, Dan Duang, Palo Alto, Calif. (Age 
26.) Engr., Soule Steel Co., San Francisco, 
Calif. Refers to H. J. Brunnier, S. B. Morris, 
W. H. Popert, L. B. Reynolds, E. C. Thomas 


Ropey, Harry Francis, Jr., Edgewood, Pa 
(Age 22.) With Eng. Dept., Aluminum Co. of 
America. Refers to F. M. McCullough, C. B 
Stanton, H. A. Thomas. 


RosBInson, Donacp STePuHen, Chicago, Ill. (Age 
23.) Refersto W. C. Huntington, T. C. Shedd. 


Rogscu, Tueorum, Indianapolis, Ind. (Age 
39.) Draftsman and Designer, Bridge Dept., 
and Bidg. Div., State Highway Comm. of In 
diana. Refers to D. Doggett, C. H. Hurd, 
M. R. Keefe, F. Kellam, J. W. Moore. 


ScHLENKER, NORMAN Epwarp, Pottstown, Pa 
(Age 21.) Refers to F. A. Barnes, J. E. Perry, 
P. H, Underwood. 


Scnoriecp, Ategrt Mervine, Philadelphia, Pa 
(Age 23.) Refers to H. L. Bowman, S. | 
Leonard. 





Suannon, Gerarp Tuomas, Jersey City, N.J 
(Age 21.) Refers to J. J. Costa, M. Garsaud, 
A. V. Sheridan, A. L. Sherman. 


Swoures, Cuartes Atrrep, Schoharie, N.Y 
(Age 21.) Refers to R. A. Hall, W. C. Taylor 


Sicurs, Ernest Eart, Fremont, Nebr (Age 
2.) Refers to C. M. Duff, C. BE. Mickey. 
Smirn, Paut Amos, Neville Island, Pa. (Age 
41.) Vice-Pres. and Gen. Mgr., Hunter Steel 
Co Refers to C. R. Andrew, R. P. Davis, 
H. R. Hortenstine, G. Jeppesen, E. K. Morse, 

G. S. Richardson, W. M. Smith. 


Sreruenson, Fetrx Lee, Paris, Tex (Age 31.) 
Asst. Res. Engr., Texas State Highway Dept. 
Refers to S. D. Bacon, L. D. Cabaniss, C. C 
Cagle, F. M. Davis, H. H. Peel, J. E. Pirie. 


Srevens, Georce Bicxiey, Spring City, Pa. 
(Age 21.) Refers to H. L. Bowman, 5S. J. 


Leonard 


Strong, Tueron Burnnam, Yakima, Wash. (Age 
25.) Foreman, State of Washington Dept. of 
Highways. Refers to H. E. Phelps, M. K. 


Snyder 


Strronc, Suetpon Artnuur, Denver, Colo. (Age 
26.) Jun. Draftsman, Colorado State High- 
way Dept Refers to P. S. Bailey, R. L. Down- 
ing, C. L. Eckel, S. B. Lamb. 


Swenson, Joun Peery, St. Paul, Minn. (Age 
21.) Refers to F. H. Bass, A. S. Cutler, A. J. 


: 
Duvall, L. G. Straub 


Swipzinsxt, Eomunp, Quincy, Mass. (Age 21.) 
Refers to E W Bowler, R R. Skelton 


rari, Apranam, New York City. (Age 21.) 
Asst. Eng. Aide, Navy Dept., Bureau of Constr 
and Repair. Refers to R. E. Goodwin, L. Cc 
Pope. 

Tuompson, Georce Ropero, Detroit, Mich 
(Age 52.) Cons. Engr. and Budget Director, 
State of Michigan. Refers to L. E. Ayres, 
J. M. Cissel, G. H. Fenkell, L. M. Gram, w.c 
Hirn, W. R. Kales, F. G. Legg, Jr., L. G. Len- 
hardt. L. J. Nowicki, E. D. Rich, H. E. Riggs, 
L. C. Smith, H. F. Vaughan. 


Tuorson, Rosert Henry, Charleston, S.C 
(Age 21.) Refers to J. B. Babcock, 3d, C. B 
Breed, J. D. Mitsch, C. M Spofford. 


Tru.pen, Marsnatt Senor, San Francisco, 
Calif Age 27.) Engr. Clerk (Acting Res 
Engr Inspector), Inspection Div., PWA. 
Refers to O. E. Carr, W. C. Hammatt, M. M. 
Lewis, W. S. Post, A. D. Wilder. 


Trotrer, Ciaupe Houston, Gorin, Mo. (Age 
21.) Chainman and Rodman with Atchison, 
Topeka and Santa Fe Ry. Co. Refers to 
E. Boyce, G. W. Bradshaw, D. D. Haines, J. O 
Jones, W. C. McNown 


Tuskinp, Evcene Ranpatt, Bismarck, N.Dak 
(Age 35.) Office Engr., North Dakota State 
Highway Dept Refers to A. Boyd, S. M 
Brown, E. F. Chandler, H. E. Fowler, E. R 
Griffin, G. E. Hanson, C. Johnson 


Tursi.t, Lewrs Hamimton, Banning, Calif. 
Age 37.) Concrete Engr., Metropolitan Water 
Dist. of Southern California. Refers to J. L. 
Burkholder, R. E. Davis, R. B. Diemer, J. H 
Fertig, J. Hinds, J. Stearns, F. Thomas 


Van Waconer, Murray Detos, Lansing, Mich 
(Age 39.) State Highway Commissioner of 
Michigan. Refersto]) H. Cissel, M. E. Cooley, 
L. M. Gram, G. D. Kennedy, L. C. King- 
scott, L. G. Lenhardt, H. E. Riggs 


VARLAN, Peter Tuomas, Rochester, N.Y. (Age 
22 Refers to F. A. Barnes, C. Crandall, 
J. E. Perry, R. ¥Y. Thatcher P. H. Underwood. 


Voix, Harry Josern, Jrx., Bethlehem, Pa (Age 
29 Structural Draftsman, Bethlehem (Pa.) 
Stee! Co Refers to G. E. Beggs, L. D. Draper, 


L. R. Schureman, E. K. Timby, F. C. Waddell. 


WeartHersy, Marron Everette, Jr., Knoxville, 
Tenn Age 22 Asst Eng Draftsman, 
Design and Constr. Dept., TVA Refers to 
A. C. Barrow, J. A. C. Callan. 
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Weeser, Cart, Jacksonville, Fla. (Age 65.) 
Pres., Shore Line Builders, Inc.; also Pres., 
The Weber Co. Inc., and Vice-Pres., The Ep- 
polith Products, Inc. Refers to R. M. Angas, 
B. C. Collier, W. W. Fineren, H. D. Menden- 
hall, P. L. Reed, G. W. Simons, Jr., G. A. 
Youngberg. 


Weroocr, Artuur Henry, Bedford, Ohio. (Age 
33.) City Mgr. Refers to E. Kitchen, R. F. 
Mac Dowell, G. A. Reese, F. D. Stewart, F. H. 
Waring. 


Wurre, Georce Ricwarp, Buffalo, N.Y. (Age 
43.) In private practice. Refers to G. F. 
Fisk, J. T. Mockler, A. P. Skaer, G. J. Sum- 
mers, W. S. Thomson. 


Witpman, Ropert Apritt, Washington, D.C. 
(Age 23.) Inspector, Underwriters’ Associa- 
tion of District of Columbia. Refers to R. W. 
Crum, J. R. Lapham. 


Wittett, Atsert Bertram, Sacramento, Calif. 
(Age 41.) Asst. Designing Engr., State of 
California. Refers to C. E. Andrew, F. W. 
Panhorst, C. S. Pope, T. E. Stanton, Jr., H. E. 
Warrington. 


Writtams, Lawrence Perry, Ambridge, Pa. 
(Age 24.) Refers to H. N. Benkert, F. J. 
Hanrahan, E. D. Walker. 


Witttams, Rospert Kwnour, Los Angeles, Calif. 
(Age 23.) Refers to R. M. Fox, D. M. Wil- 
son. 


Witte, Hersert Water, Atlanta, Ga. (Age 
24.) Draftsman, Georgia State Highway 
Dept. Refers to R. P. Black, C. D. Gibson, 
W. A. Hansell, F. C. Snow. 


Wricut, Joan Rosert, Quincy, Ill. (Age 23.) 
Refers to J. S. Dodds, F. Kerekes. 


FOR TRANSFER 
FROM THE GRADE OF ASSOCIATE 
MEMBER 


Benpr, Josern Purtr, Assoc. M., Detroit, Mich 
(Elected Aug. 31, 1925.) (Age 49.) Constr. 
Engr., and Asst. Supt., Semet-Solvay Eng. 
Corporation, New York City. Refers to H. N. 
Cole, L. Hart, W. C. Hirn, A. B. Morrill. M. B. 
Owen, L. C. Wilcoxen. 


GetitertT, NATHAN Henry, Assoc. M., Meadow- 
brook, Pa. (Elected Oct. 9, 1917.) (Age 48.) 
Pres., Atlantic Gas. Co. (National Public Util- 
ities Corporation), also Great Lakes Utilities 
Co. Refers to R. M. Cooksey, F. G. Deker, 
H. E. Ehlers, S. E. Fairchild, Jr., T. E. Seelye, 
J. W. Townsend, Jr. 


Grant, Evcens Lopewrck, Assoc. M., Stanford 
University, Calif. (Elected April 12, 1926.) 
(Age 40.) Associate Prof. of Economics of 
Eng., Stanford Univ. Refers to J. C. L. Fish, 
N. C. Grover, C. S. Heidel, S. B. Morris, L. B. 
Reynolds, A. J. Schafmayer, F. E. Turneaure. 


Meno, Cart LeRoy, Assoc. M., Phoenix, Ariz. 
(Elected Nov. 26, 1934.) (Age 41.) Asst. 
Engr., Bureau of Reclamation, Mormon Flat 
Dam, Salt River Project, Ariz. Refers to 
H. K. Barrows, E. C. Koppen, C. Myers, W. B. 
Poland, F. A. Russell. 


MrnearR, Virocr. Lutser, Assoc. M., Denver, 
Colo (Elected Nov. 10, 1930.) (Age 45.) 
Asst. Engr. and Associate Engr., U. S. Bureau 
of Reclamation. Refers to F. A. Banks, M. E. 
Gilmore, B. A. Hall, J. B. Hays, P. A. Jones, 
E. C. Koppen, W. H. Nalder, J. C. Page, A. 
Ruettgers, J. L. Savage, W. R. Young. 


Poumer, Atsert Epwarp, Assoc. M., Bradshaw, 
Md (Elected Feb. 10, 1930.) (Age 39.) In 
private practice, Baltimore, Md. Refers to 
W. T. Ballard, C. R. Burdette, H. R. 
Hall, A. H. Hartman, S. S. Steinberg, A. Wol- 
man, 


Rowserts, E.tiott Burcess, Assoc. M., Boston, 
Mass. (Elected Junior June 19, 1922; Assoc. 
M. June 6, 1927.) (Age 38.) With U. S. 
Coast & Geodetic Survey, in charge of field 
station. Refers to W. Bowie, L. O. Colbert, 
E. W. Eickelberg, G. T. Rude, P. C. Whitney. 


Scumigp, Ertcn Ernest, Assoc. M., Memphis, 





VoL. No. r 


Tenn. (Elected Oct. 15, 1929 (A 

Member of firm, S & W Constr Css, 
to E. L. Harrison, L. L. Hidinger. wy, 
B. S. Merrill, V. H. Smith. - 


Scuutz, Max Apour, Assoc, M., Detroit, M 
(Elected Jume 10, 1929.) (Age 47) 5," 
tural Engr., Great Lakes Stee! Corpor ~ 
Refers to E. F. Ball, H. R. Blickle | y." 
W. R. Kales, C. E. Lilliestrand. °° 

TAYLOR, FREDERICK CHARLES, Assoc MI 
sing, Mich. (Elected Junior Feb. 25°)" 
Assoc. M. Oct. 10,1927.) (Age4i.) Dinas’ 
Michigan Highway Planning Survey, Mich _ 
State Highway Dept. Refers to Lu Gee 
M. E. Cooley, J. L. Crane, Jr., 1 M Gran 
W. C. Hirn, W. C. Hoad, RL. McNew 
C. Shoecraft, A. L. Trout. 


Tsar, FanG-Ytn, Assoc. M., Peiping, Chi 
(Elected Junior Oct. 10, 1927; Assoc Mt” 
17, 1933.) (Age 36.) Prof. of Structe, 
Eng., National Tsing Hua Univ. Refers. 5 
Peabody, Jr., N. A. Richards, CM. Spoffors 
H. V. Spurr, H. Sutherland, C. Terzaghi 

West, Gorpon Russet, Assoc. M., St. Louis 
Mo. (Elected Nov. 10, 1930.) (Age 49 
Reclamation Engr., Missouri Pacific - 
Refers to L. W. Baldwin, E. M Durham, | 
C. S. Kirkpatrick, J. A. Norris, H. R Safi 


t 
Lip 


Wituts, Wiitiam Prey, Assoc M Baytown 
Tex. (Elected Sept. 10, 1923) Age 4! 
Asst. Supt., in charge of Eng. & Mech Dent 
Humble Oil & Refinery Co. Refers to | 2 
Dannenbaum, C. R. Haile, W. W. McClenis, 
S. W. Oberg, C. L. Tindall. 


Witts, Ronacp Brarr, Assoc. M., Topeka, Kar 
(Elected April 23, 1928.) (Age 41.) Engr 
Design, State Highway Comm, of Kans pk 
fers to H. D. Barnes, W. V. Buck, L. E ¢ 


F, W. Epps, G. S. Knapp, C. H. Schole: 
FROM THE GRADE OF JUNIOR 


ARLT, ARTHUR WILLIAMSON, Jun., Denver 
(Elected Nov. 11, 1929.) (Age 32 As 
Engr., U. S. Dept. of the Interior, Bures 
Reclamation. Refers to H. C. Boardma 
R. Douglass, W. E. Joyce, C. Rawhouser 
B. W. Steele, R. D. Welsh. 


Bartey, Leonarpo Cassett, Jun, Knoxv 
Tenn. (Elected Oct. 29, 1934.) (Age 
Engr., City Engr’s. Office. Refers to 
Allen, C. N. Bass, A. J. Bottiger, H. H. Hale 
W. F. Moehiman. 


Banks, Harvey Oren, Jun., Watsonville, Calif 
(Elected Nov. 10, 1930.) (Age 27 Acs 
Project Engr., U. S. Soil Conservation Service 
Refers to H. R. Banks, E. F. Berry, R. S. Car- 
berry, G. W. Gosline, C. T. Judah, L. Mitche 
H. E. Reddick, L. B. Reynolds, W. F. Trigeir 


Corpecanp, Ray Epwin, Jun., Chicag 
(Elected June 4, 1928.) Age 32 sales 
Engr., Carnegie-Illinois Steel Corporation 
Refers to N. M. Hench, R. P. Pennoyer, A. ! 
Reichmann, M. E. Salsbury, F. Thomas 
vanZandt, W. G. Zimmermann 


Davipson, Roscor ALEXANDER, Jun., 1 
town, Pa. (Elected Oct. 1, 1928 Age 32 
Constr. Engr. and Supt., Porterfield. Binger 
Constr. Co., Youngstown, Ohio. Refers t 
R. R. Barton, J. H. Cissel, A. E. Farringto: 
C. P. Fortney, T. C. Frame, L. M. Gram, R. 
Waid. 

Donerty, CHAxtes Francis, Jun., New York 
City. (Elected Dec. 5, 1927 Age 32 
Prin. Engr., WPA, under Public Works Officer 
New York. Refers to F. B. Forbes, 5 
Gatslick, M. E. Milone, M. J. Naughten, H 
Paddock. 


nooga 


Harrison, Epcar Scruces, Jun., Chattar 


Tenn. (Elected Oct. 26, 193! Age o- 

Eng. Dept., Tennessee Elec. Power ‘ 0. 
fers to A. W. Crouch, J. C. Guild F. Kurt 

O. J. Miller, N. F. Williams, W. H. Wil 
Hotster, Pavut Waeraitt, JR., Jun., Columdu 
Ohio. (Elected Feb. 27, 1959 Age 2 
Senior Asst. Engr., Div. of Eng. & \0® 
City of Columbus. Refers to R. A. Altos 
J. H. Bledgett, P. M. Holmes, ® B. Jennings 
Stews 


W. H. Knox, R. T. Regester, F. 
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Re ¢ R KENNETH, Jun., Norris, Tenn. PARKER, CHARLES Futon, Jun., South Wind- (Blected Aug. 17, 1936.) (Age 32.) Refers to 
ce Ree 10, 1927.) (Age 32.) Senior ham, Maine. (Elected Oct. 3 1928.) (Age J A. Focht, L. C. Ingram, Jr., T. B. Ingram, 
z 8) aa Hydr. Engr., TVA. Re- 32.) Jun. Engr., Maine Highway Comm. Re- H. N. Roberts, J. W. Stewart, J. E. Taylor 
—— len, R. W. Burpee, A. S. Fry, fers to H. S. Boardman, H. B. Drowne, W. S G. G. Wickline. 
= H. McAlpine, T. B. Parker, Evans, S. C. Hollister, E. M. Hunt, H. N : Z 
Ogden Uppyke, Gereacp Austin, Jun., Manila, P.! 
Olt, Mich (Elected Oct. 14, 1930.) (Age 29.) Chf 
) Stra gick, Jun. Ellenville, N.Y. Pickett, CHARLES Marvin, Jr., Jun., Jamaica Draftsman and Designing Engr., Atlantic, 
*POration 17, 1931.) (Age 31.) With Plain, Mass. (Elected Oct. 1, 1926.) (Age 32.) Gulf & Pacific Co. Refers to O. A. Boni, 
; Des er Supply, City of New York Draftsman, Park Dept., Boston, Mass. Refers S. Garmezy, F. W. Garran, E. C. Holbrook, 
to Sec. Engr. at Lackawack to J. B. Babcock, 3d, C. B. Breed, P. M. A. P. Richmond, Jr., G. F. Sparhawk, J. A 
-. Refers to H. R. Bouton, H. A Churchill, J. R. Lambert, C. M. Spofford, J. B Thomas. 
o5 1994 : Freund, A. E. Hilliard, C. G Walber VAUGHAN, James Wavertey, Jun, Nashville, 
Directs Porre, CHARLES RayMoNnD, Jun., Red Bluff, Tenn. (Elected Jan. 13, 1930.) (Age 32.) 
Michirs. . Calif. (Elected Oct. 10, 1927.) (Age 32.) With Tennessee Elec. Power Co. Refers to 
H. Cisse . 8 a hw » SD Res. Engr., Bridge Dept., Div. of Highways, C. W. Haasis, R. B. Newman, Jr., C. E oom 
Ml. Gran ected Nov. 10, 1930.) (Age State of California. Refers to J. Gallagher, J. J. Richey, H. T. Van Valkenburgh, W H. 
amee Engr., U. S. Bngr. Dept., 2nd I. O. Jahistrom, H. E. Kuphal, F. W. Pan Wilson. 
Portland, Ore. Refers to C. 1. — 
> . = horst, H } 3 Whitlock 
Henny, R. E. Mackenzie, B. S. WaALpsILLIc, Geratp WiiiiaM, Jun., Albany, 
Chies lorpen. Rasmussen, Howarp Burnett, Jun., Chicago, N.Y Elected May 25, 1931.) (Age 32.) 
M. je . Ill. (Elected Oct 10, 1927.) Age 32.) Pres., John B. Waldbillig, Inc. Refers to J 
tructura way — om Be “—~ Field Auditor (Senior), Traffic Audit Bureau, Dyer, R. G. Finch, R. S. Holmgren, C. 7 
va ia Ch no — 9 ities Inc Refers to H. E. Babbitt, R. C. Benson Middlebrook, E. H. Sargent. 
ate im Liv ~ng., hv. o o1s. , . . ’ 
>poff ties M. L. - lina W. C. Hunt- J. J. Doland, W. C. Huntington, R. W. Olm- Weis, Josepn Van Brunt, Jun., Harrisburg, 
aghu. Lendall, B. Moreell, F. E. Rich- sted Pa Elected. June 9, 1930.) (Age 31.) Asst 
_ Mo Westergaard, W. M. Wilson Roperts, Joun Donarp, Jun., San Francisco, Engr., U. S. Geological Survey Refers to N 
oo Calif. (Elected Dec. 3, 1928.) (Age 32.) C. Grover, A. W. Harrington, H. F. Hill, Jr., 
ag! ‘ e Henry, Jun., Charleston, S.C Hydr. Engr. and Designer, City of San Fran- J. L. Lamson, J. W. Mangan, C. G. Paulsen 
am iy « 1932.) (Age 32.) Senior cisco Refers to W. H. Allen, L. B. Reynolds, P. R. Speer. 
a , tsman, U. S. Corps. of Engrs. (War J. Skytte, L. W. Stocker, F. H. Tibbetts, J. H 
— Refers to J. W. Barnett, L. F. Bellin- Turner, N. F. Yde The Board of Direction will consider the ap plica- 
aytes la Ir.. F. H. McDonald, R. W tions in this list not less than thirty days after the 
ge 4! Whitaker Smiru, Tuomas ALEXANDER, Jun., Austin, Tex date of issue 








Men Available | 


tems are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 
, Frar ». The Service is available to all members of the contributing societies. A complete statement of the procedure, the location of 
fices, and the fee is to be found on page 87 of the 1937 Year Book of the Society. To expedite publication, notices should be sent directto the 
nt Service, 31 West 39th Street, New York, N.Y. Employers should address replies to the key number, care of the New York Office, 
wd Chicago or San Francisco follows the key number, when it should be sent to the office designated. 
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CONSTRUCTION EXECUTIVE purchasing agent; 10 years onrailroads as division 
engineer; 13 years in private practice. South 
: URAL-ARCHITECTURAL ENGINEER; As- Crivm Enoingeger; Assoc. M. Am. Soc. C.E.; east territory preferred. C-151. 
M. Am. Soc. C.E.; graduate civil engineer, registered engineer; 10 years experience and con- = 
7 f Pennsylvania; registered engineer; tacts in municipal and private construction, JUNIOR 
ear evening course in accounting; 17 years mines, and chemical and steel plants. Employed Civic ENGINEER; Jun. Am. Soc. C.E.; 27: B.S | 
‘ { experience in building construction; past at present as chief engineer in charge of design in C.E., 1931; Sigma Tau honorary; registered 
ws with leading architect Structural and and construction and engineering sales for professional engineer; married; 41/2 years on 
ral designing, detailing, approving shop Eastern manufacturer. Will consider change design and construction of highways; 9 months on | 
wing ipervising construction, etc. Re- Prefers West or foreign country. C-139 irrigation construction; 8 months in CCC duty, 
wi cwitniy'ct Puindcpiie ce New'on, C77. Ewommmas; DM. Am. Soe. CH: 0; U.S Army. Experienced draftsman, Leratios 
- married; experienced executive; college educa- immaterial, but prefers southwestern United 
States. Available on reasonable notice. C-138 


tion. Designer of timber, steel, and reinforced 
concrete structures, gravity and arch dams; 25 i . , 
years experience. In responsible charge of Civil. Bwoms _ aw Am. beer ‘ 7 : 30 
$8,000,000 highway and bridge-construction proj- mareted B.S.C.E., vemputagggiie at hool of Mines, 
ects. Seeks position as construction engineer or 1933; 3 years wee OS lore and harbor 
oudtiven Pacific Coast states preferred survey and construction work. Employment 
Available on two weeks notice. C-147-3510-A-1- with an engineering or contracting firm desired. 


Neer; M. Am. Soc. C.E.; 10 years 
ation, design, and construction of high- 
4 years on railroad and bridge construc- 

ears on design and construction of 
water works, and school buildings; 


ar on heavy-factory construction; 4 years S . - Available November 1, or on two weeks notice. | 
i lood-control work. Available San Francisco. Location immaterial. C-140 
: " ‘ Cova, Busmmmen; Asses, 34. Ann. — aid Civi. ENGINEER; Jun. Am. Soc. C.E.; 28 | 
k : 34; dependents; B.C.E., Ohio State University; . -- - : . “he 
a CONSTRUCTION ENGINEER; registered in Ohio; 9 years experience on sewerage married; AB seaay varied ee l © Lcomreelien " 
: oc. C.E.; married; 35; B.Sc.; works of great magnitude; 1 year on flood con- celvens warn; © months wth U. 5. Corps of 
Epsilon; California Junior College trol. Available on reasonable notice. C-149 Bagineers; inet @ years ts Sell Conservation 
cate; 6 years teaching mechanics, Service as junior and assistant engineer. Desires | 
aulics, surveying; 8 years in analysis, design, Crvm Enornegr, Execurive; M. Am. Soc position offering opportunity for advancement 
struction of hydraulic works and high- C.E.; registered engineer, Pennsylvania; con Available on short notice. Location immaterial } 
Now ¢ yyed. Permanent position with struction engineer; 25 years experience in rail- C-141. | 
ng t acting firm or university with road construction, municipal work, and building Crvi. ENGINEER; 23; Jun. Am. Soc. C.E.; 
ed. C-152, construction, as engineer in charge, also as con- B.S.C.E.; married; 1 month surveying; last 7 
sia ee ee ee — Experienced an banding commpesmonas months as draftsman and designer in railroad 
; 4 poc. ©.E.; and directing activities of office and drafting work on tracings, track layouts, wiring plans, | 
ndent; 25 years experience in room. Desires position in responsible charge profiles, steel and catenary design. Desires posi- j 
t and fast ‘ —~ of thio bind to this om — tion with future. Location in the East preferred. | 
- 3 7 = Employed Available on reasonable notice 
tar rage cost of work, 4 million dol- City MANAGER OR PURCHASING AGENT; M. Am C-142 
' th, abundance of energy; can Soc. C.E.; 67; graduate of Ohio State University, 
. result Will go anywhere. Available 1893; 17 years in municipal work as city manager, Civm Enoingeer; Jun. Am. Soc. C.E.; 25; 


director of public service, city engineer, and single; B.S. in C.E.; M.S.; member Tau Beta 


| 
| 
| 
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Pi, Phi Kappa Phi, Sigma Xi; 3 years practical 
experience in aerial photo-surveying and mapping 


Desires teaching position photogrammetry 
structure surveying, mathematics, hydraulics 
C-145 

Civi ENGINERBR Student Member 21 
B.S.C.1 Manhattan College, 1937; Alpha Phi 
Delta experienced surveyor, topographical 
draftsman, designer in concrete and steel; 


Principally interested in 
however, will 


knowledge of Italian 
surveying, design, or construction 
accept work in any branch of civil engineering. 
Available immediately Location immaterial if 


salary is reasonable. C-146. 


NOINEER jun. Am. Soc. C.E.; 28; 
Rhode Island State College, 1931; 
officer, 4 years active duty with 
: years experience as inspector 


Cirvm E 
B.S.C.E 
Army reserve 
CCC, including 1 
of construction and maintenance; desires position 
with future in air conditioning or in an engineer- 


ing firm. C-143 


Crvu Enorverr; Jun. Am. Soc. C.E.; 28; 
single B.S.C.E 2 years electrical installations; 
l vear general computations and drafting; | year 
as surveyor (transitman for General Land Office). 
Will accept low salary and learn useful work with 
Interested in structures and better 


Will go anywhere. C-145 


a future 
homes 


Crvm Enormveer; Jun. Am. Soc. C E.; 31; 
married: D. Eng., Rensselaer Polytechnic Insti- 
tute Advanced study of elasticity, structures, 
mathematics, dynamics; 2 years diversified ex- 
perience in surveying, structural drafting, map- 
ping, design; past 2 years in responsible charge 
of difficult road location Desires permanent 
connection with structural or general engineering 
firm or consultant with future in design or re- 


search. C-153 

Crvm Enotwneer; 24 B.S. in C.EB., Cooper 
Union Institute of Technology, 1935. One year 
as rodman on precise city survey; one year as 


stee! designer for consulting engineer Special re- 
search in, and author of, articles on indeterminate 
structures Employed, but job completed. 


Ayailable immediately. C-154 


Civu. Exncrneer; Jun. Am. Soc. C.E.; 28; 
single; B.S. in C.E., Manhattan College, 1932; 
21/+ years as chief of party and assistant engineer; 
1 year in complete charge of conducting soil tests 
Extensive reading on soil mechanics Desires 
position with firm engaged in soil investigation, 
highway, or foundation work. C-156 


MISCELLANEOUS 


APPRAISAL AND Orrice EnctnesR; Assoc. M 
Am. Soc. C.E 56: licensed engineer, New York 
Long experience in valuation of 


and New Jersey 
water-works proper- 


bridges, subways 


railroads ; 
including investigations and 


ties, and buildings 
15 vears in building construction, esti 


reports 
mates, and office engineering Previous general 
engineering experience in concrete and bridges 
C-144 


Hypravutic Encrvesr; Assoc. M 
University of Michigan, 
reciprocal 


Civit AND 
Am. Sac. C.I M.S.E 
19230: licensed professional engineer; 
registration; captain, Corps of Engineers, U. S 
Army; reports on flood control and water power; 
research work in hydrology and hydraulics; 
designed dams, walls, and spillways; design and 
construction of bridges and highways; excellent 


health. C-159 


TEACHING 


Crvm Exorneer; Assoc. M. Am. Soc. C.E 
New York state license; Columbia University, 
1908 desires teaching position Qualified to 
teach mathematics, al! branches of civil engineer- 
ing, including surveying and statically indeter- 
minate analysis by Beggs deformeter method 
Experienced in structural steel and reinforced 
concrete design and construction in connection 
with subways, tunnels, bridges, especially skewed 
arches, and rigid frames. C-158. 

ENGINEER Tun, Am. Soc. C.E.; 28 
in CLE Pennsylvania State Col 
Experience in railroad and highway 


Civil 
married; B,* 
lege, 1933, 
surveying: tool and machine design work. De 
school 


teaching in engineering 


Reasonable salary C-157 


position 


sires 
Location immaterial 
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RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room, will be found listed here. A com- 
prehensive statement regarding the service 
which the Library makes available to mem- 
bers ts to be found on page 77 of the Year 
Book for 1937. The notes regarding the 
books are taken from the books themselves, 
and this Society is not responsible for them. 





Arrtiep Greopnysics. By H. Shaw. London, 
Science Museum. Published by His Majesty’s 
Stationery Office, 1936. 102 pp., illus., 10 x 6 
in., paper, 2s. (Obtainable from British Li- 
brary of Information, 270 Madison Ave., New 
York, 65 cents.) 

This work is intended as a guide to the exhibit 
of geophysical apparatus in the Science Museum, 
London. In addition to descriptions of the ap- 
paratus on display, the book contains a brief, non- 
technical explanation of the various methods of 
geophysical surveying. 


Crvm Enornegsrinc. By W. A. Mitchell. Wash- 
ington, D.C., the Society of American Military 
Engineers, 1937. 784 pp., illus., tables, diagrs., 
charts, 9 X 6 in., leather, $5. 

Prepared especially for the cadets at the U. S. 
Military Academy, this textbook aims to give a 
fair working knowledge of the principles and prac- 
tice of engineering. Concise chapters on every 
phase of civil engineering are included. The vol- 
ume is a revision of the textbooks written for the 
same purpose in 1884 and 1904. 


Tae Cotorapo Detta. By Godfrey Sykes. New 
York, American Geographical Society of New 
York (Broadway at 156th St.), 1937. 193 
pp., illus., tables, diagrs., charts, maps, 10 X 7 
in., cloth, $4. 

This is Special Publication No. 19 of the Ameri- 
can Geographical Society, undertaken by the 
author under the joint sponsorship of the Carnegie 
Institution of Washington and the American 
Geographical Society of New York. The author's 
survey is based on personal observation extending 
over a period of forty-five years and provides a 
uniform and continuous survey of the rapid 
changes that have taken place in this area during 
that time. 


2NGINEERING Mecuanics Stratics. By S. Timo- 
shenko and D. H. Young. New York and Lon- 
don, McGraw-Hill Book Co., 1937. 334 pp., 
diagrs., tables, 10 X 6 in., cloth, $2.75. 

A textbook intended to give a thorough ground- 
ing in statics for an engineer in any field. Sub- 
jects belonging more properly to courses in 
strength of materials have been omitted. The 
general considerations are of plane forces, space 
forces, and the principle of critical displacements, 
practically illustrated with reference to trusses, 
joints, etc. 


By A. W. Haslett. New 
317 pp., 8 X 


EVERYDAY SCIENCE 
York, Alfred A. Knopf, 1937. 
5'/: in., cloth, $2.75. 

This is a highly readable book on science as it 
affects our everyday life. The author has covered 
as wide a field as possible, his topics ranging from 
such engineering interests as heating, ventilating, 
and refrigeration to “science and crime,"’ food and 
disease. He has also emphasized the close con- 
nection between laboratory science and its ap- 
plications and suggested some of the social ques 
tions raised by any study of science. 


La Faticus pes Méraux. By R. Cazaud and L. 
Persoz. Paris, Dunod, 1937. 190 pp., illus., 
diagrs., charts, tables, 10 X 7 in., paper, 75 frs.; 
bound, 95 frs 
This monograph analyzes the principal studies 

of the fatigue of metals and presents the results in 

form for use by engineers and metallurgists. The 
theories of fatigue in metals, methods of testing, 
fatigue limits, the factors that affect fatigue, and 


VoL. Now 


the resistance of welded and ri ‘ 
discussed. Bibliographies accor —< 
va 


ted 
ous chapters. ¥y 




























































FORTIFICATION. By William A Mite 
ington, D.C., the Society of Ame Wa, 
Engineers, 1937. 216 pp., illus. tabla a 
charts, 7 X 41/; in., leather, $9 tm, 
This text is a revision of other \, 
used in the course in fortification Prati 
Military Academy. There are dugtentll 
trenches, the construction of defenses the hi = 
of land and sea defenses, and many other 
tinent subjects. - - 


Great Britain Department of Sciens; 
dustrial Research. Report or pr » 
RESEARCH BOARD FOR THE Yrag 1935. 
don, His Majesty’s Stationery Office = 
176 pp., illus., diagrs., charts, tables, 10 x 
a paper ey from British Laer 

nformation, 270 Madi y 
$1.10). A 


Included in this report are summaries of the j 
vestigations carried out during the year in é 
fields of building materials, structures, strength of 
materials, and the efficiency of buildings, and thone 
upon various special problems. A list of the re. 
ports and other publications of the year ; 
appended ’ 


GRUNDSCHWELLEN, eine Massnahme gegen 
Wasserspiegel- und Sohlensenkungen. Unter. 
suchungen aus dem Flussbaulaboratorium der 
Technischen Hochschule Karlsruhe. By 
Straub. Munich and Berlin, R. Olden 
1937. 64 pp., illus., diagrs., charts, tables, 1] 
xX 8in., paper, 5.20 rm. 

This report, which emanates from the Hy. 
draulic Laboratory of the Karlsruhe Technical 
High School, is a study of flow over sills and the 
effect of sills upon stream beds. The report gives 
the results of extensive model tests with stationary 
and moving stream bottoms, together with the 
results of experience with sills in rivers. The io- 
fluence of various arrangements of sills upon 
erosion was determined. 


SHoprptnc Districts. By S. R. De Boer. Wash 
ington, D.C., American Planning and Civic 
Association (901 Union Trust Bidg.), 1997, 
112 pp., illus., diagrs., charts, 9 < 6 in., fabric. 
In this beautifully illustrated little volume the 

author shows that the location of shopping districts 

is an integral part of city planning and a major 
consideration in the determination of zoning 
districts. He emphasizes the fact that the retail 
dealer must offer the shopper comfort, cos 
venience, and beauty in the facilities of buildings 
and equipment. 


Vor-ForscuuncsHert 385, July—Aug., 1997. 
Grundlagen der Wassermessung mit dem hy- 
drometrischen Fliigel, by W. Henn. Beria, 
VDI-Verlag, 1937. 22 pp., illus. diagrs, 
charts, tables, 5 rm. 
A report upon an investigation of the screw- 

type current meter, carried out in the Hydraulic 

Laboratory of the Dresden Technical High 

School. The theory of the meter, its calibration, 

and the determination of its bydrometric con- 

stants are discussed, as well as its design and con- 

struction. Its reliability for stream gaging i 

considered. A bibliography is included. 


Vp1-LUrruNGSRELGELN. Regein zur Liftung vos 
Versammlungsraumen, ed. by Verein deutscher 
Ingervieure. Berlin, VD1I-Verlag, 1937. 10 pp. 
diagrs., tables, 12 X 8 in., paper, 1.50 rm. 
These “‘rules’’ present recommendations for the 

ventilation of assembly rooms, prepared as guides 

for architects, builders, and contractors 


Wuo’s Wo 1n ENGInesRINO, a Biographical 
Dictionary of the Engineering Profession, 4 ed. 
Edited by W. S. Downs. New York, Lems 
Historical Publishing Company, 1937 1638 
pp., 10 X 6 in., cloth, $10. 
This volume contains brief professional biog 

raphies of the leading professional engineers of 

America, based upon information supplied pet 

sonally and therefore authoritative Twelve 

thousand engineers are included, 14 per ceat more 
than in the previous edition, and a!) biograntin 
have been revised and brought up % date. 

geographical index is included 





